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INTEODUCTION. 


“Il n'y a (la’ime nuuii^ dfavanoer lea eoieDeei^ c^ert fle lea limpttBf im #!jr 

■life 

^jouter qoelqae oboae de nouveau.’*-— Ponrsox^ 

We muet not, like oldldren, reoeiTe the opinkma of our &tfaere» only because 
our fkthen hdid them.**— MaBOtra AtBXXiitra. 


Foe the first idea of this book we are indebted to the much* 
regretted philosopher, to whose memory it is dedicated. In the 
Introduction to his TraiU d' Orgmoghie Comparie de la Meur, Payer 
says: “In a kind of illustrated Genera Plantarum, undertaken 
about ten years ago, and which I hope will be published before 
long, I shall show, by numerous applications, the great importance 
of organogenic studies in demonstrating the true affinities of plants 
to each other.” For this purpose he had prepared a large number 
of cuts, which he left to us. Of the text of the work and the plan 
the Author proposed to follow, we unfortunately know nothing. 
All that we have to guide us is the essay published under the 
modest title of Legons sur les Families Naturelles des Plantes, a 
work interrupted in 1860 by his premature decease, and continued 
by us till the present time. It is, however, probable that the very 
rich organogenic lore of the author would have entered very largely 
into the composition of the book. 

That Payer himself should not have been able to execute his 
stupendous project is no doubt a cruel injury to science. But from 
the severe lessons of death we learn at least this much, that to 
raise such a monument to science it is important to begin its exe- 
cution early. He who does not shrink from such an enterprise 
may from the commencement hope, either that he himself will be 
able to crown his work, or that, if few be the days allotted to him, 
he will leave a firm foundation upon which those who succeed him 
may build. In this case the plan will be traced out, and those 
who continue the work will be able to conform to it, the key 
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at least having been laid before them. This is the chief consideration 
which has led us to begin thus early the publication of this Natural 
History of Plants. It needed no doubt a fuller maturity ; and the 
task is one that a botanist well inured to all the difficulties of the 
science would be fit to accomplish only at the end of a long career. 
Accordingly, to remedy our incompetence, the existence of which we 
have never concealed from ourselves, we have tried during eight years 
of assiduous labour to become familiar with the numerous works pub- 
lished on the difierent parts of the Vegetable Kingdom ; we have 
analyzed most of the genera of plants found in the large collections 
of Europe, prepared numerous drawings, and have quintupled the 
number of cuts left by Payer. Only when materials have been 
wanting for the direct observation of the types have we confined 
ourselves to reproducing the characters given by other authors, leaving 
them all the merit and all the responsibility. But whenever facts 
are given without indicating any source from which they are drawn, 
we have made out from nature what we have described. Before 
beginning this exposition we must explain the general plan followed 
in the work. 

The orders of plants are described successively, each being nearly 
always divided into a certain number of series, which often, though, 
as will be seen, not invariably, correspond with what most authors 
call tribes. Each series begins by the detailed study of a leading 
type, whose characters are described and figured as completely as 
possible, but only with reference to the more important features. 
This description, precise, though summarized, and sufficient, despite 
its very elementary form, for the beginner or the reader who does not 
care to go deeper into the subject or to verify all its details, is 
printed in large type in the text. The more special details, the 
characters of secondary importance, the historical and bibliographical 
references which enable the professional botanist to check our 
observations and start afresh on further inquiries from the point 
at which we stop, — all these are found in small text in notes at the 
bottom of each page, which, of course, no one is obliged to read. 

After describing the genera in series, we give a summary of the 
history of the order, its affinities and geographical distribution ; 
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and discuss its value with that of the characters on which are based 
the series into which the whole group is divided. Finally, the 
properties of the useful plants it contains are enumerated. After 
the text comes a Genera, in which, omitting the characters common 
to the whole series and defined in the first type described, only 
the important points which mark ofl* each genus sharply from its 
neighbours are given. These generic descriptions will of course 
be more detailed in those very natural orders which were formerly 
considered as great single genera, or as collections of a few very 
large genera. In such cases it will be unnecessary to lay any 
stress on minute shades of distinction in the text ; we shall thus 
avoid useless repetitions in certain groups made up of nearly 
similar elements, such as Legmiinom, Crucifer a, Composita, Graminea, 
and the like. 

As with the text so with the figures. The genera whose organi- 
zation is either most important or least known, and especially 
those which head our series, will have most of their parts figured : 
habit, inflorescence, flower (entire and in longitudinal section), sexual 
organs, floral diagram, fruit, seed (entire and in section), &c. But 
of the genera derived from these only the chief differentiating cha- 
racters will be figured, while there will be no need to draw those of their 
organs which are similar to the same organs in the typical genus. 

The reasons for the succession in which the different families will 
be described it appears illogical to consider here, or to discuss the 
classification of objects before we have studied them, and while their 
exact characters are supposed to be still unknown. As, with each 
order, until we have analyzed and described its genera and compared 
them with one another, we are unable to decide on the value of 
the characters which allow us to arrange them in series ; so, only 
after scrutini z i n g the organization of the whole of the Vegetable 
Kingdom, shall we be in a position reasonably to inquire into the 
principles which may govern its classification. What profit, indeed, 
can result from discussing the value of facts and characters that 
we have as yet not investigated ? 

Suffice it, then, at the commencement of this work, to say merely 
that in the first instance we shall follow the generally received 
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practice of dividing the Vegetable Kingdom into three great branches 
iembranchements), founded on the presence or absence, and the number 
of cotyledons, and shall successively examine ‘Dicotyledons, Mono- 
cotyledons, and Acotyledons. Seeing that we begin the study of 
Dicotyledons with the orders called Poly earpiece — i.e., those in 
which the carpels of the flower, and later on of the fruit, are free 
from each other, and recall as nearly as possible by their arrange- 
ment on the floral axis that of the leaves on the stem — the reader 
will at once perceive the importance we assign to the female repro- 
, ductive organ in classification. But as even from'the very beginning 
he will here and there find types which are exceptional in that their 
carpels are united to a variable extent, while most authors have still 
put them in the same natural group, he will also understand that 
we cannot admit either “ absolute characters” or “ immutable sub- 
ordination,” the foundations of what is at present called the natural 
system. We have said enough to indicate what principles we 
shall follow in the classification of the Vegetable Kingdom. 

Botakio Gakdens op the Society op Medicine op Paris, 

Pebrfart, 1869. 


TO THE ENGLISH READER. 

I WISH to take this opportunity of expressing my thanks to the 
authorities of the Linnsean Society and of the Cambridge University 
Library for their courtesy to me ; also to my brother, Mr. Numa 
Edward Hartog, for his kind assistance in the wearisome task of 
revising the proofs, which has materially increased whatever value 
this translation may possess. 

M. M. H. 

Trinity College, Cambridge, 

March, 1871. 



FIRST BRANCH OF THE VEGETABLE KINGDOM. 


DICOTYLEDONS 

{Exogenm DO . — AnthophytcB Ok . — CarpophytcB Ok . — ExorhizecB L. 0. Ricu . — Synorhizea L. C. 
Rich. — Phyllohlasto! Reichb. — Acramphihrya Endl. — Synechophyta Sohlkid.). 

Plants whose embryo has, with some rare exceptions, two 
cotyledons, and whose stem generally consists of a distmct bark 
and wood of concentric zones surrounding a central pith. 




NATURAL HISTORY OF PLANTS. 


I. RANUNCULACEiE. 

I. COLUMBINE SEEIES— EEGULAE FOEM. 

We shall commence the study of this group by the analysis of the 
common Columbine {Jqui- 
legici> vulgaris L.), a herb 
found growing pretty fre- 
quently in certain hiUy 
woods, under hedges, and 
on the borders of forests, in 
marshy fields, and also culti- 
vated in all gardens, where 
it flowers in the spring and 
part of the summer (fig. 1). 

Its flowers are of the kind 
termed hermaphrodite, that 
is, containing both male and 
female reproductive organs. 

They are regular, bearing 
around their axis or floral 
receptacle, a certain number 
of appendages, arranged 
with great regularity from 
below upwards, as will be 
seen at a glance on examin- 
ing the theoretical diagram 
of the flower — i.e., its plan, 
or the projection of all its 
component organs on a ho- Pi®- i- 

rizontal plane (fig. 2). AquiUgiarmlgarU. 

* Aqmlegta Totteu., IntlU., 428 ; CoroU., 80, 829.— Ensl., &»n., n. 4795. — Payee, Organo- 
t. 242 — L., n. 684.— Jugg., Otn., 234.— gim$, 246, t. IW.— B. H., Chn., 8, n. 23.— H. Bk., 

DC., Prodr., i. 60.— Spaoh, Suit, i vii. Adoiuonia, iv. 48. 
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NATURAL mSTOBY OF PLANTS. 


We first notice the outer envelope, a circle, or whorl of five 
leaves, which form the calya; ; these are the sepals (s). Two of 

them are in fk>nt by the bract (6), which is 
below the flower; two others are lateral, 
and the fifth behind. They overlap in the 
bud in a quincuncial arrangement or tesit- 
vation; the posterior sepal (No. 2) over- 
lapping its two neighbours, the lateral sepals 
(Nos. 4, 5) which are each overlapped 
on both sides, and of the anterior sepals 
one is quite uncovered (No. 1,) while the 
Fig. 2 . other No. (3) is overlapped on one side and 

Aguiieffia vu^aris. Diagram, overlaps On the other. Next, forming the 
second envelope, or corolla, come five other leaves alternate with the 
sepals — i.e., corresponding with the intervals between them. These 
leaves ox petals {p) overlap in the bud so as to be imbricated, as shown 
in the diagram. They have no adhesion whatever with one another, 
and fall separately. 

Within and above the corolla is the androceum, composed of a 
large number of stamens, or male fecundating organs. If we sup- 
pose that, as is often the case, and as is represented in the diagram, 
these are fifty in number, we shall easily perceive that there are first 
five opposite the sepals, forming the first whorl or verticil. Within, 
and a little above these, come five others opposite the petals. Next 
comes a third whorl of stamens opposite the first ; then a fourth 
alternate with these, and so on, so that we may count ten whorls of 
stamens, arranged in ten radiating rows, of which five answer to 
the sepals and five to the petals. 

Each of these stamens, perfectly independent of the others, is 
formed of a filament, flattened and dilated below, tapering to a point 
■ above, where it supports the b^ of an oval flattened anther, with 
two lateral cells containing the or fertilizing dust. Each cell 

opens, after the expansion of the flower, by a longitudinal cleft near 
the margin, but often a little nearer the outer than the inner face, so 
that the anther is slightly extrorse (figs. 3, 4)‘. These fifty 

* Alter tbe antbers have opened, the cells open soon fall, look laterally and outwards. The 
out (as seen in fig. 4) so as to become plane, and pollen-grains are elongated, with three equidistant 
are plglced edgevdse ; they then touch along the longitudinal grooves. The anthers of the superior 
wbol^ their outer suHhoes, while the inner stan^ens are the first to dehisce, shed their pollen, 
surfli^ covered with gndns of pollen, which and then turn black. 
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stamens are fertile j but within and above them are ten others which 
are sterile and reduced to flattened scales, of which five are opposite 
to the sepals, and five to the petals. 

These stamimdes are inserted imme- 
diately below the gyntBceum or pistil. 

This is composed of five' carpels (c), 
which are opposite the petals, as shown 
in the diagram" (fig. 2). The whole 
of the lower portion of each carpel 
is hollow, and the cavity contains a 
large number of little whitish bodies 
— ^the ovules or future seeds of the 
plant. The carpels do not cohere at 
all, and as they are also placed above 
all the other floral organs we have 
studied, we describe them as free 
and superior. 

As yet we have only considered 
the number of appendages thus stationed in ranks on the floral 
receptacle of the Columbine, and the relative positions of the 
various organs one to another. But we have, and not without 
good reason, hardly taken into account either form, size, or colour ; 
for external circumstances, such as the aspect of the ground, the 
chemical composition and moisture of the soil, the use of manure, 
the style of cultivation, and many other causes often unperceived, 
may bring about indefinite variations in these characters, which are 
of quite secondary importance. 

Thus the sepals are sometimes greenish, but far more often 
coloured. The petals assume at times the form of small, expanded, 
flattened blades, like the sepals ; but they often have near the base 
a decurrent spur, lined towards its apex with a glandular tissue 
which secretes a sweet juice or nectar. The petal has then the 
general appearance of a comet." The stamen generally possesses, as 


Fio. 3. 

Stamen 

dehiscing. 


Aquilegia mlga/ris, 
Fig. 4. 
Stamen 
completely 
opened. 


Fig. 6. 
OynflBceum & 
staminodes. 


* The normal number; but in cultivated 
plants we often find more numerous carpels, 
sometimes arranged in a single whorl, sometimes 
in an inner and an outer division. A. pyrenaica 
DC. has sometimes ten carpels, five outside and 
five inside exactly alternate with these. 

^ R(EFEB considers that the position of the 
carpels depends on the number staminal ver- 


ticils, 80 that if these be odd, the carpels are 
opposite the petal ; if even, opposite the sepals. 

^ There are, among others, spurred Colum- 
bines and starred Columbines, and in these last 
the petals are flattened, coloured leaves. As 
the metamorphosed stamens may equally pre- 
sent these modifications, we may have double 
spurred or double starred Columbines. Touenb- 

B 2 
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sometimes laterally expanded into 
a booked spur, resembling the 
spurs of the petals : and still more 
frequently each anther assumes 
the appearance of a small green 
leaf, or coloured petal. In many 
flowers, too, the stamens are me- 
tamorphosed into spurred petals 
fitting one within another. The 
carpels are equally susceptible of 
all these modifications. 

These carpels are normally 
closed (fig. 5).' Each consists of 
an elongated unilocular ovary, surmounted by a narrow style, bearing 
along the whole length of the inner angle a longitudinal groove. 
At the slightly dilated summit of the style, the thickened edges of 
this groove are covered with a large number of projecting stiymatic 

papillae. On opening the back of 
the ovary, we find in the inner 
angle of the cavity a double pro- 
jecting cord, or placenta, which 



AquiUffia vulgaris. 

Pig. 6. Pig. 7. 

Plower. Longitudinal section 

of flower. 



supports on each half a vertical 
row of nearly horizontal ovules, 
those of one row touching those 
of the other by their inner 
borders. Here each ovule has a 
projecting ridge, or raphe. The 
'e or hole, through which it is impregnated is placed near 


Aquilegia vulgcms. 

Fig. 9. Fig. 10. 

Transverse section Fruit, 

of ovary. 

men 


FO&T (Insiit., 428) bas enumerated as so 
many species all these varieties, due almost con- 
stantly to the Influence of cultivation, and which, 
besides, may be seen in flowers of every tint-— 
pink, white, or bluish. He further describes 
Columbines that are variegated, punctated, with 
pendulous flowers, with erect flowers. De Oak- 
BOLUB has studied the structure of many of these 
monstrous forms {M4m. de la Soo. d*Arouetlf 
Sii. 898^896). Many other anomalies have been 
notedo ifkinong others by Olos (Bull. Soo. Bot., 
iv. A. Tabsi (Idid. viii. 894), and by 

ouiieb^ {Adaueowia, iv. 17-18), Ac. 


' It may happen accidentally, especially in 
gardens, that the carpels remain 
open, and spread out like leaves. 

We then usually see bodies on each 
margin that represent ovules, some- 
times normal, sometimes transformed 
into tongues, or leaflets, of very 
variable size and form (fig. 8). This 
anomaly has often been pointed 
out in Aconite, Larkspur, and 
many other genera, especially in 
those which have multiovulate 
carpels. 
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tlie placeoK «o tfaol) ib ktenl^ (oMbt to 
oniks wre therefore ematinopom. 

After flowering, all the parts of the flower fall ofl^, exM^' UtO 
carpels, which become as many foUides (fig. 10), or dry ftnita 
namerons seeds, opening longitu- 
dinally along the inner angle. The 
anatropous seed has on one side 
a marked projecting raphe, which 
ends in I whitish mark, or hilum, 
by which it is attached, and which 
looks as if it were tom. Near it 
is the micropyle, which appears 
like a minute depression. This 
seed has a triple integument, com- 
posed of a superficial cellular en- 
velope, or epidermis, a thick, dry, 
brittle testa of very dark colour; 
and within a thin, white mem- 
brane, surrounding the copious 
fleshy albumen, which contains near its apex a very small embryo, 
with an acute base and obtuse cotyledons. 

The Columbines are perennials, found in the north temperate 
zone, in both the Old and New Worlds. The species, which 
have been much multiplied, may be reduced to one or two for 
France and Europe.' Several are found in Asia' and North 
America.' The stem, which is at first simple, springs from a tap- 
root, and bears alternate ternately compound leaves, with petioles 
dilated at the base, the lower leaves much simplified, or often reduced 
to scales. The stem ends in a flower, below which are bracts from the 
axil of each of which may spring another axis also ending in 
a flower, and so on. After flowering, the upper part of the 
stem falls off, while the base enlarges (chiefly in the medullary 
region) to form a reservoir for the accumulation of nutritive 
juices destined to supply the hitherto dormant axillary buds 
of the reduced leaves. These buds enlarge the faster as they 


Pis. 11. 
Seed. 


Aquilegia vulgaris^ 

Pig. 12. 

Longitudinal section 
of seed. 


> Geek. & Godb., FI. Fr., i. 44. — Reichb., Zttco., Flor. Jap. Fam., 76.— Boiss., Fiaan. FI. 
Icon., IV. 1. 114-119.— Wam., Bep., i. 50; v. 6; Orient. 

i. 18 ; ii. 12 j iv 26. » A. Gbav, IU., 1. 14. 

Hook. & Th., Ftor.Ind., i. 48; Sieb, & 
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are higher up on this basilar portion of the stem, each becoming 
in turn a leafy aerial branch ending in an inflorescence; later 
on, swelling at the base, and then giving up its juices to supply 
the evolution of the buds axillary to its first leaves. Thus the 
rhizome of the Columbine gradually ramifies, while the primitive 
root, after having at first formed a tolerably large tap-root, gradually 
becomes hollow and withers, till it has entirely disappeared, and the 
plant is wholly nourished by the adventitious roots, which appear 
at each period of vegetation at the base of the ascen^ng axes. 
Ifai^ perennial Samnculacea resemble this, and belong to the group 
af plants with definite axes evolved successively. 

; JCea^brJkiza ajpii/bUa Ln^n.,* though of vmydifferent habit,and with 
v«ry email flowers which at first sight hardly recall those of the 

Columbine,* presents nearly the same floral 
organization, and may be considered a 
smaller type of this,* from which the only 
essential point of difierence is the smaller 
number of staminal whorls in the former. 
The perianth (fig. 13) is formed of five 
caducous sepals, as a rule quincuncially 
imbricated in the bud, and of five smaller, 
fleshy, glandular petals, contracted at the 
base into a narrow claw, and dilated above into a cordate somewhat 
concave limb (tig. 14). 

The stamens are often ten in number, arranged in two whorls, so 
that five are opposite the sepals and five opposite the petals ; but 
we often find the parts of one whorl more or less abortive. Each 
stamen consists of a hypogynous filament, and a basifixed flattened 
bilocular anther, dehiscing by two longitudinal lateral clefts, rather 
turned inwards than outwards. The gynseceum is often formed of 
five free carpels opposite the petals, each composed of a unilocular 



Xanthorhiza 

Fig. 13. Fig. 14. 

Flower. Petal. 


> Xanthorhiza Maesh, ex Scheeb., Oen,, 727, 
n. 1861.— Lake., Ill,, t. 864; DC., Prodr., i.66. 
— Space, Suit, ct Buff., vii. 407 . — Endl., Oen., 
n. 4808.— A. Geat, III,, t. 17.— B. H., Qen., 9, 
II. 29. — H.Bn. Adansonia., iv. 4Ai.—Xanthorhiza 
ap^foUaf Nov,, 79, t. 38, — Duham., 

A^,* last ed., iii. t. 87. 

* baa generally placed near Actaa 
or Pmanfut, A.-L. de Jussieu (&en, 284) says 
on this Cmicifugm c(fflnis,** 


® Payee {Organog., 247). ** There are,” says 
he, " only very minute differences between the 
flowers of Aquilegia and Xanthorhiza, con- 
sisting, as they do, in the different number of 
whorls in the androceum on the one hand, and 
in the form of the petals on the other ; and I 
can with difficulty understand why botanists have 
placed these two genera in different sections. 
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ovary, tapering above into a style which bears the stigma at its sum- 
mit. Into the inner angle of the ovary are inserted a number of 
anatropous ovules, placed back to back in two vertical rows. 
The fruit is formed of several follicles, which may either be 
sterile,' or dehisce at the inner angle to free one or several seeds 
containing a fleshy albumen. 

Xmthorhiza is a small shrub or undershrub which grows in damp 
localities in N. America. Its branches bear alternate complete leaves, 
with petioles sheathing at the base, and bearing a blade that is tri- 
foliolate, or else has a 'terminal leaflet so deeply lobed as to appear 
like three leaflets, thus making the leaf pinnately compound. The 
indefinite branches bear at their summit a bud destined to lengthen 
out in the following year, covered by scales which represent the 
sheaths of the leaves.* The inflorescences which arise in spring from 
the axils of the scales or first-formed leaves, or which may really be 
terminal,* are racemose cymes with slender pendulous axes. The 
foliage of this plant resembles that of certain Actea, but its habit 
and woody stem appear to remove it from most Ranunculacea. The 
Nigella, on the contrary, return in this matter to the general cha- 
racters of the order. 

The first species we shall study of the genus Nigella is one that 
we shall term iV. Garidella, which Tournefort considered as the type 




Nigella Qaridella, 

Fig. 16. Fig. 16. 

Flower. Longitudinal section of flower. 

of a separate genus, and which LinnjEos named Garidella NigeUastrum.* 
Its receptacle is conical and bears successively a regular pol}'^- 

* This usually occurs in cultivation. There ® When the inflorescence is terminal below it 
may be ten carpels in two whorls, and even twelve we find one or two leaf>buds, axillary to scales, 

or thirteen, but a certain number disappear more If later on one of these developes vigorously, it 

or less completely. The plant may thus become thrusts aside the raceme, making it appear lateral, 
polygamous. * Nigella or eiioaf olio Fo6niculi'BA.VB..iPinax,f 

® Some are surmounted by a rudimentary 146.— Q^aririeZ/a T., 655, t. 430. — J., 

blade. 233. — Q, Nigellastrum L., Spec,, 608, — DC*, 
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sepalous calyx ajid polypetalous corolla, an indefinite number of 
stamens, and a di- or tri-carpellary pistil. There are five sepals 
quincuncially imbricated in the bud, and as many petals" ofiering the 
exceptional character of opposition to the sepals. The stamens are 
hypogynous and unequal, with the filament free and dilated at the 
tip below the insertion of the basifixed anther into two small lateral 
projections. The anther is bilocular, introrse, 
dehiscing by two longitudinal clefts, of which 
the outer lips turn sharply backwards after dehis- 
cence. The stamens are arranged in eight radiating 
rows, each row containing but a very small number.* 
Each carpel is composed of a unilocular ovary sur- 
mounted by a short style, grooved longitudinally 
on the inside, while at the summit the margins of 
the groove turn somewhat outwards and are covered 
with stigmatic papillae. 

We notice within each ovary, which is united below to its neigh- 
bours, a parietal placenta, ventrally 
placed over a variable extent of the inner 
angle,” and bearing two rows of nearly 
horizontal anatropous ovules, with the 
raphes of those of each row adjacent to 
those of the other." The pistils become 
as many follicles (figs. 18, 19), co- 
hering for a variable height, and opening 
at the inner angle to free the seeds, 
which contain a small embryo near the 



Nigella Qaridella. 

Fig. 18, Fig. 19. 

Fruit. Fruit opening. 



Nigella Oaridella, 
Fig. 17. 
Diagram. 


ProdT; i. 4S . — Spaoh, Suit d Buff., vii. 800. — 
EfTDL., Qen., n. 4793. — B. H., Gen., 8, n. 22. 

^ These petals have a singular form. The 
claw U surmounted by a bidd fork-like limb, the 
inner surface of which is covered with clavate 
papillse; and where this joins the claw is a necta- 
riferous depression, the bottom of which is lined 
by a yellowish glandular tissue, and which is 
partly closed at its entry by a vertical acute scale, 
also bearing on its inner surface pedicellate pa- 
pillse. The (angular form of these petals, and 
especially their position in front of the sepals, lead 
ns to consider that perhaps they do not represent 
tbe elements of a corolla, but the outer stamens 
tmsIbnneA ^to stamlnodes {Adanaonia, iv. 
20)4-— We bave observed stamens in Garidella, 
iiddeb badito one side a fertile anther cell, and 
ontlmotlMlIifetaloidbladeooveredwith papilla. 


2 There may be even only one or two in each 
row. But their arrangement is exactly the same 
as in the other Nigellce. Payee has also re- 
marked (Orjrano^r., 249) that the order of appear- 
ance of the eight inferior stamens of Garidella is 
the same as that of the eight petals of the 
Nigella. 

* To be more exact we must, no doubt, say, 
that the carpels of Gcmdella are free, but that 
their bases are much extended obliquely, and are 
inserted on the three upper faces of a fairly 
elevated tetrahedron when they are three in 
number, and on the faces of a sort of acute pro- 
jecting wedge when there are only two. The 
same observation applies to the other Nigella, as 
we have already indicated (Adanaonia, iv. 21). 

* They have two envelopes. 
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apex of the abundant fleshy albumen. The receptacle swells into a 
hypogynous disk of little thickness on a level with the insertion of the 
stamens, and also forms a projecting pad below the base of the calyx. 
N. GarideUa is found in the countries of the Mediterranean ; it is a* 
herbaceous annual, with erect, angular stem and branches, leaves 
alternate, pinnately compound, much divided ; flowers solitary, 
terminal. 

The other Nigella only differ from N. GarideUa in characters of 
but little importance, such as the larger number of parts in the 
corolla, androceum, and gynseceum. In fact, if we look at the flower 
of N. arvensis L. (figs. 20, 21), we see that the perianth is com- 
posed of five sepals and eight petals — a difference between the number 
in each whorl which is at first surprising. But on examining the 
relative positions of the sepals and petals, we see that while the 
lateral sepals have each a petal opposite them, as in N. GarideUa, the 
three other sepals have each two petals before them. We must 
therefore consider that the NigeUee have a corolla of five petals 
opposite the sepals, of which three undergo reduplication.' The 
stamens are formed and spirally arranged as in N. GarideUa ; 




Nigella arvensis. 

Fio. 20. Fig. 21. 

Flower. Longitudinal section of flower. 

but the secondary spirals, eight in number, which end opposite the 
base of the petals, are distinct and very marked; and hence the 


* It even happens that in the Nigella culti- 
vated in our gardens, all the petals may be 
doubled, and replaced by as many pairs, each 
opposite a sepal (see Adansonia, iv. 10). But as at 
the same time the petals have the same singular 
formas in GarideUa, and are produced, notsimul- 
taneously, but successively in a spiral order like 
the parte of an androcoeum (Patbb, Organog:, 


248) ; as each of these begins a row of stamens, 
as in Nranthis, &c. ; taking also into considera- 
tion the opposition of the parts of the so-called 
corolla to those of the calyx, we are led to think 
that the nectaries of Nigella, as the older bo- 
tanists termed them, represent staminodes, not 
petals — an interpretation that, moreover, in no 
way affects the symmetry of the flower. 
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stamens assume the appearance of organs superposed in vertical rows/ 
while each row is composed of a far larger number of stamens’ than 
in iV! Garidella. The gynaeceum is composed of from four to five carpels, 
■ which do not correspond exactly to either the sepals or their intervals. 
They are inserted very obliquely by their bases on the tapering 
receptacle, so as to give them the appearance of being united into a 
many-celled ovaiy up to a certain height. Free above, they each 
taper upwards into a style, furnished towards the tip with stigmatic 
papillae. Along the inner angle of each ovary is a multiovulate 
placenta as in N. Garidella, and the fruit consists of five follicles 
united below and dehiscing by the inner angle. 

While all the other Nigellce have blue or whitish flowers, N. 
orientalis L., which has been made the type of a small separate 

group/ has them yellowish, 

f with stamens closer together, 
retaining the appearance of a 
spiral arrangement, though 
not divided into groups. The 
carpels are very variable in 
number (figs. 22 and 23), and 
are only united by the lower 
portion of their ovaries. The 
A', hispawca. seeds are flattened, orbicular, 
^Frai? 3,nd bordered by a narrow 
membrane. 

N. damasceena L., which is cultivated in our gardens, has been 
considered the type of a special genus under the name of Erohatos* 



N, O'lientalis, 
Fig. 22. 
Fruit. 


* “After the expansion of the flower,” says 
Paysb {prganog.^ 248), “the staminal ra^i seem 
alternate with the petals ; hut this is only in ap- 
pearance, as they are truly superposed when 
young.” These stamens arise successively in a 
spiral order, the same as the petals or nectaries, 
which only confirms ns in our opinion that they 
are organs of the same nature. The anthers are 
introrse, and open like those of the Columbines. 
But the line of dehiscence is not in the middle of 
the cell, and the exterior wall, which is turned 
hack outwards is much broader than the interior. 
This is the only difference. 

^ In onr gardens the flowers often become 
more or leas doable ; all the stamens, or a limited 
number ^ them beginning below, are trans- 
fonned ihto petaloid scales, as appears to be 
normal the eight or ten lowest stamens. 


® Nigellastrum Mcench, Meth.y 311, 813. — 
Spaoh, Suit, d Buff.y vii. 310. The number of 
carpels varies from five to ten and even more in 
N. orientalis. The ovaries are narrow, com- 
pressed against one another, and each surmounted 
by a tapering, erect, straight style. In N. 
comiculata DC., which belongs to the same 
section, they are bent outwards. The carpels 
may be only two or three in number in this 
species, as in GaHdella. 

♦ See Spaoh, Suit, d Buff., vii. 301. Ero- 
hatos is there considered as a distinct genus, 
while Db Caitdolle only makes it a section of 
the genus Nigella. N. coarctata Gmel., 
which we have seen cultivated, does not appear 
to us to differ specifically from demat- 
octna. 
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on account of the organization of its ovary and the structure of its 
fruit (figs. 24-26). The cells of the ovary, usually five in number, 



Fia. 24. 
Diagram. 


Nigella damasccBna, 
Fia. 25. 

Fruit. 



Fig. 26. 

Transverse section of fruit. 


are united for nearly their whole length,’ and are surmounted by as 
many free, acute, persistent styles.” The fruit is a capsule, dehiscing 
when ripe by five longitudinal clefts which pass through the middle 
of the summit of each cell and the base of the style. Moreover the 
convex walls of these cells separate into two layers, of which the 
outer retains its normal position, while the inner enwraps the seeds.” 
Hence results outside of each cell a false cell formed in the thickness 
of the pericarp itself. The ovules are numerous, in two vertical rows.* 
They become seeds with a wrinkled or rugose surface, containing a 
small embryo near the apex of the abundant fieshy albumen.' 

All these plants, which we unite into the one genus Nigella^ are 
annual herbs, indigenous in the temperate regions of Europe and 


^ De Schlechtendal {Bot. Zeit., No. 51, 
Dec. 1857), bas found plants with abnormal 
carpels, cohering but little at their base, as in 

fig. 21. 

* Along the inner border of the style runs a 
longitudinal groove with stigmatiferous lips. 
These at a certain age are twisted on themselves 
near the tip, 

® This layer consists only of pretty irregular 
cells, with well marked outlines. In cultivation 
the NigeUcB often bear proliferous iruits. The 
axis, after producing normal carpels, elongates a 
little to produce others interior to these. 


^ The coats of these ovules are impregnated 
with an orange yellow colouring matter, which 
disappears in the ripe seeds. 

^ These seeds have a pungent taste like those 
of most Nigella ; especially N, eativa, which is 
used instead of pepper, 

® Nigella T., Inst,, 258, t. 134. — L., Q-en,, 
n.685, — Juss., Qen., 233. — DC., Prodr., i. 48. — 
Spach, Suit, d Buff,, viL 304 — Endl., €hn.t n. 
4794. — Payee, Organog,, 247, t. liv. — B. 
H., Qen, 8, n. 22.— H. Bv,, Adansonia, iv. 
44. 


into bracts, and form an involucre below the calyx (figs. 25, 26). 
The flowers ale solitary, terminal. 

The therefore, differ chiefly from the Columbines in the 

more or less complete union of their carpels, in the peculiar arrange- 
ment of their stamens, and in the opposition of the petals or 
nectaries to the sepals. The Hellebores’ differ still less from the 

Nigell<B, for if we ex- 
cept the diff|rence of 
habit and growth, we 
find that the only 
want of resemblance 
between the two types 
is in the form of the 
petals or nectaries, the 
degree of cohesion of 
the carpels, and the 
organization of the 
ovules. We may con- 
vince ourselves of this 
by analysing first the 
common Bear’s-foot 
[Ilellehorus foetidus; Fr. 
Pied de Griffon). 

Helleborvs f(Btidus L.’ 
has hermaphrodite, re- 
gular flowers, with a 
conical receptacle, 
which bears succes- 
sively from below up- 
wards the calyx, the 
Pia. 27. corolla, the andro- 

SeUaor^foUdM,. 

• OSBK. * Gods., M. Fr., i. 43. — Wadp., Organog., 2B8, t. Ivii.— B. H., &en. 7, n. 18.— 

Mep^g L 49 ; ii. 741 ; Ann,, i. 12 ; ii. 11 ; H. Bn., Adansonia, iv. 44. — Eellehoraater 
▼iL, 28w-r-EBiCHB., Icon,, iv. 1. 120. Mcench, Meth,, 286. 

* Eo^horui T., Inst„ 271, 1. 144.— Adans , * Spec, 784.— Sect:. GMphopue Sfaoh, loc, 

4&S,^h,,0tn,, n. 702.— JTT8S.,G^e»., See Is. Dumas, Quelques mote eur la Struc- 

XL JProdr,, 46.— ^pach. Suit, d iure de VH. f4tide (Th^eee de Montpellier, 

ii ttt.— EVDi-f Ji* 4789 .— Patbb, 1844). 







teim. Toe calyx k liotaposed cf 
purple, of qumouncial aestivation (|6g. M). The cornflii k 
times formed of five petals* alternate with the 
sepals. They have the shape of a Horn, with 
a dentate opening sloping downwards and in* 
wards. The base of the tube is dilated into 
a rounded pouch, of which the glandular 
lining secretes nectar. The very numerous 
stamens arranged in a continuous spiral have 
free filaments, and basifixed, two-celled, ex- 
trorse anthers dehiscing longitudinally. The 
gynaeceum is formed of three’ free’ carpels, 
opposite the anterior petal and the two posterior ones, each 
composed of a unilocular ovary tapering above into a style, whose 
somewhat dilated apex is covered with stigmatic papillae.* Along 
the whole length of the inner angle of the carpel is a vertical groove, 
and within the cell of the ovary is a placenta occupying its inner 
angle, and supporting two rows of horizontal ovules placed back to 
back.’ The fruit is composed of as many follicles' as there were 


Helleborus fcetidus. 
Via. 28. Fia. 29. 
Flower-bud. Petal. 


^ This equality of number with the sepals 
is not most usually observed. The number 
varies, not only in this species, but also, as 
we shall see, in the other species of this genus. 
As to the name of ‘ petal* which we have applied 
to these organs, we have used it here only with 
great hesitation, and we have grounds for think- 
ing that, by analogy with NigeLlay Trollius, and 
especially Eranthis, these nectaries, as they used 
to be called, represent the lower or outermost 
stamens, transformed into staminodes of a form 
not more surprising than that observed in the 
same organs of the genera above described. The 
arrangement, too, of these staminodes answers to 
that of the fertile stamens, of which they begin 
the series. The symmetry of all these parts has 
been studied very exactly by Pater (Organog,, 
258), whose observations on this subject we here 
sum up. The nectaries of certain Hellebores, as 
JST. niger, are arranged in twenty-one rays, ex- 
tending from the circumference towards the 
centre, whose angular divergence is The 
fertile stamens continue this spiral as ^so the 
carpels. In some other species there are 
usually only five nectaries, beginning five rows 
of stamens alternate with the sepals, and this 
number, we used to say, might 1 m o^erved in 
JB[,fatidu9, But hene, eight may be more often 
counted, one corresponding as in Nigella to sepal 4 
and one to sepal 5, while two are opposite to each 
of the othOT sepals. When only seven, six, or 


five are seen, it is simply owing to the fact that 
the transformation into staminodes has not been 
effected on the first stamen of one, two, or three 
of the rays. Besides, the number of staminodes 
only very rarely indicates the number of fertile 
stamens, for in H. feetidus, which has often only 
from five to eight nectaries, and rarely more, 
there are six rows of stamens before sepals 4 and 6, 
five before sepal 3, and two before sepals 1 and 2. 

* There are rarely more than three, four, or five 
opposite the sepals ; but two are pretty often seen, 
one posterior, and the other nearly anterior. 

* H, vesicarvus AtiOH. — Boiss. has the car- 
pels united half way up when ripe, as in certain 
Nigellce, 

^ The styles have their tips at first reflexed, 
and covered with whitish stigmatic papillse. 
Later the style becomes erect and blackish. 

* These ovules have but one envelope. They 
are remarkable for the conical form of the very 
thick raphe, projecting and fleshy towards its base. 

* The dehiscence of these follicles is not that 
usually seen, when the placenta separates into 
two l^nds, which adhere to the borders of the 
opened out carpellary leaf. Here both borders of 
this separate from the placenta from above down- 
wards. The placenta then remains free, as a 
whitish fleshy column supporting the two rows 
of seeds. These are bla^ and smooth, with a 
thick projection formed by the white fleshy 
raphe. 
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carpels, surrounded by the persistent calyx, and containing seeds with 
minute embryos, and abundant fleshy albumen. 

JT. /cetidtts is a perennial with 
erect branches arising from 
a fleshy stock, covered with 
alternate dissected leaves with 
their petioles dilated at the 
base.* The flowers are grouped 
in few-flowered cymes at the 

top of the upper branches, 
Seiieborusf<etidus forming a kind of 

Lonj^tndinal section Calyx and gynsceum. thyrSUS. The lowest leaveS 

of the branches and the bracts 
are reduced to dilated flattened petioles. Large bracts are seen 
also in an intermediate stage, having a very much reduced blade at 
the summit. 

Other Hellebores cultivated in our gardens, as H. odorus W. & 
K., xAridis L., orientalis Gars., have erect branches bearing soli- 
tary terminal flowers, or few flowered cymes, with some dis- 
sected leafy bracts. Another species, often cultivated under the 
name of “ Christmas Eose” {H. niger L.), is distinguished by its 
quite peculiar habit and the absence of any leaves but bracts on its 
floriferous branches. It has a petaloid calyx, and about thirteen 
hom-shaped nectaries, with irregularly crenulate mouths, supported 
on slender claws.’ The anthers open by two longitudinal sub- 
lateral clefts.” There are from five to tei;i carpels. The flowers may 
be solitary at the end of the peduncle, which bears two alternate 
bracts ; one of these, however, is often fertile, a secondary axis spring- 
ing from its axil, also with two bracts below its terminal flower.” 

The subterranean part of the Christmas Rose is a ramified stem 
bearing alternate scales or their scars, near which the branches 
develope adventitious roots. Each of the branches ends in an 



1 All thfife parts exbale a fetid odour, owing to 
tbe liquid secreted bj little glands spread over 
tJie leaves, Idie calyces and the axes. 

^ The bottom ^ this nectaiy, thickened and 
glandulir, secretes a sweet liquid in abundance. 
Its cpeidiif is truncated obliquely downwards 
and inwtt& ^ 

’ These dllbsiure rather interior than exterior. 


and tbe connective is seen only on the outside of 
the anther. The pollen is elongated, as in all 
these plants, with three equidistant (rarely two 
or one) longitudinal grooves. 

^ Sometimes too, under each flower we have 
three alternate bracts, two of which may be 
fertile. 
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inflorescence, ceasing to grow after the death of the flowers ; it 
remains truncated ; its evolution is finished. But in the axils of the 
leaves or hracts of this axis are developed shoots, which are larger 
according as they rise higher up the stem. These shoots are in turn 
destined in following years to end in inflorescences, and their axes 
will then develope adventitious roots to nourish them. So, too, 
it is in the axils of the appendices of these axes that will appear the 
shoots of a subsequent generation. Thus, on examining a plant 
which has flowered for several years, we find the floral peduncles 
grouped on a small branch which serves as a common support. This 


bears at its base alternate imbricate scales 
which represent sheathing petioles, with 
sometimes a rudimentary blade, or else more 
rarely near the base we may find a true leaf 
with its sheath and petiole, and its blade 
formed of free leaflets, as often occurs in this 
species.' 

Near Helleborus are placed Eranthis and 
Copiis, which, it appears to us, should not 
be generically separated from it, as the de- 
tailed analysis of their flowers will show. 

HeUeborvA hyemalis L.“ (figs. 32, 38), 
which has been taken as the type of the 
genus Eranthis,’' has a petaloid perianth 
consisting of two 
trimerous whorls, 
the leaves of 
which are alter- 
nate, or more 
rarely, twisted in 
estivation. The 




androceum is 
composed of a 


Mellehorus hvemalis* 

Fig. 38. 

Longitudinal section of flower. 


Fig. 82. 
Flower. 


1 Thedevelopmentof the leaves of the Hellebores 
has been studied by M. Te4oul (Ann. So. Nat, 
sSt. 8, XX. 260, 268, t. 28), who considers them as 
palmiveined leaves, very deeply lobed, and passing 
into ^mate leaves properly so called ; their evolu- 
tion is basipetal or centrifugal. CiiOB CKimparing 
the sepals with the bracts Soc. Sot, 


ili. 682), considers them as the sheaths of 
leaves. 

* Spec., 783.~I)C., S^et, i. 814. — JET. niper 
tuberoeue Ranunculi folio Jlore luteo T., Inst., 
272. — R. monanthue Mcbnoh. — Koellea hyemalis 
BlR.^Robertia hyemalis Mbb. 

^ Rrauthis Salisb., X^^ane. Linn. Soc., viii. 
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large number of stamens spirally arranged,* but forming twelve 
secondary radiating rows intbe following positions’ — 1st, three rows 
opposite each of the outer sepals ; 2ndly, one row opposite each 
interior sepal. All the stamens of the rows opposite the interior sepals 
are fertile, each consisting of a free filament, somewhat dilated at the 
tip, supporting a basifixed bilocular introrse anther dehiscing longi- 
tudinally,* But in six of the other rows the outermost stamen is trans- 
formed into a little spur or nectary like that of other Hellebores^ (fig. 29)., 
The gynseceum is composed of six carpels* opposite these staminodes, 
and formed like those of the true Hellebores. The fruits are follicles 
dehiscing early* to free the numerous seeds.’ Each follicle is raised on 
a narrow pedicel, in contact with, but not cohering to the pedicels of 
its neighbours. The whole is surrounded by a persistent calyciform 
involucre," the three leaves of which alternate with the outer pieces 
of the perianth. The organs of vegetation of H. hyemalis consist of 
a shortened rhizome’ like that of other Hellebores bearing adventi- 
tious roots, and shoots with leaves and flowers. The flowers arise 
from the ground in winter, supported on a peduncle which it termi- 
nates, and closely surrounded by the involucre of three compound 
leaves, alternate with the outer sepals referred to above. The radical 
leaves, few in number, and withering very early, are alternate, palmi- 
veined, and dissected. We know but very few species of Eranthu 


(ISO?) 308. — DC., Prodr., i. 46. — SpaCh, 
8mL ^ Buff., vii. 321 . — Endl., Oen., n. 4788. 
— Payee, Orgcmog,, 256. — H. Bn., Adwnsonia, 
ii. 208, \y. 47. — B. H., Qen., 7, n. 19.— 
HeVthoroidet Adans., Fam, FL, ii. 458. 

^ This order is veiy evident in the young 
flower*bnd. 

* Payee, Organog ., loc . cit 

* The anther opens by two internal somewhat 
oblique clefts, after which each cell spreads out 
edgewise as in Columbine. It usually even hap- 
pens that the inner margin of the opened cell 
becomes more or less involute, and the outer 
maigin revolute. 

^ In fbrm like a stalked comet, with its orifice 
truncated obliquely downwards and inwards, and 
the lower and inner marg^ emarginate. The 
intide contidns nectar. The origin of these bodies, 
ahowp for the first time by Payee (Z. cit.), who 
dSd ooDfider them as petals, and was hence led 
as such the outer pieces of the perianth, 
thi% St#; ssy, well shows the nature of the so- 
pH yU in Hellebores themselves and 


in many other JtanunculacecB (See Adamonia, 
iv., 19). 

® The usual number ; rarely five, oftener from 
seven to ten in cultivated plants. 

® Often nearly a month after flowering, that 
is to say, at the end of the winter. 

7 These seeds are at first soft, with very thin 
coats, and very abundant fleshy albumen. They 
often attain maturity without the embryo be- 
coming developed ; it remains very smidl and 
deformed, probably through not having been 
fecundated. Often, too, Franthis like FicaHa 
produces no fruit. 

® Payee {1. cit.) considers that this verticil 
represents a calyx. In this respect Franthis is 
very analogous to Sepatica, showing that in -Sa- 
mmculaoea there is an insensible transition from 
involucre to calyx, fmm calyx to corolla, and from 
corolla to androceum ; which indicates, as we 
have stated, a sort of organic inferiority (See our 
article on Anemone below, and Adansonia, 
iv. 6). 

* Payee, ffist. de la vSg, de rEranthis {Bull, 
8oc. FhU., April 27, 1844, 85), 
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all indigenous in hilly, cold, or temperate regions of Europe and 
Asia.’ 

Finally, the Eranthids are 
Hellebores, whose perianth con- 
sists of two trimerous whorls, in- 
stead of five pieces quincuncially 
arranged. We also shall observe 
this in certain species of Ranuncu- 
lus, Anemone, and Pesonia, without 
being able to put the species 
possessing a hexamerous perianth 
into separate genera. 

In the flowers of Helleborus 
trifolius L. (fig. 34),’’ which has 
served to found a separate genus 
under tbe name of Coptic trifolia* 
we still note tbe general features 
of the Hellebores j the perianth 
more rarely, four petaloid leaves, imbricated in the bud. Within 
are a variable number of petals or staminodes, represented by 
small stipitate cups of a fleshy and somewhat glandular con- 
sistency.'’ The stamens are indefinite, with unequal filaments 
supporting basifixed anthers which dehisce laterally. The car- 
pels, which vary in number,® are stipitate, multiovulate, and sur- 
mounted by a style reflexed and dilated at the summit. The fruits 
are follicles. We must therefore consider Coptis as a Hellebore with 
stipitate carpels, often few in number. They are perennial herbs, 
found in the northern regions of both hemispheres. Their stem is 
a rhizome of little thickness, creeping below ground, from which 
arise buds here and there, which expand at the surface. They have 



Helhhorus trifolius. 
Pig. 34. 
Flower. 


is composed of live, six, or, 


* Geen. & Qodr., FI. Fr., i. 40. — Reiohb., 
Icon., iv. 101. — Walp., Eep., i. 47; Ann., 
iv. 29. 

* Aman. Acad., ii. 355, t. 4, f. 18 ; Spec., 784, 
— DC., i. 322. — Anemone groenlandica L., FI. 
Dan., t. 566. 

8 Coptis Salisb., in Tram. lAwn. Soc., viii. 
305. — DC., Prodr., i. 47 . — Spaoh, Suit, d Buff., 
vii. 324 .— Endl., Gen., n. 4792.— Walp., Rep., 
i. 49. — B. H., Gen., 8, n. 20. — H. Bn. Adan- 
sonia, iv. 47. 

* Salisb., 1. ci«.— Bigbl, Bot. Med., i. 60, 
VOL. I. 


t. 5. — SIEB. & Zuoc., FI. Jap. Fam., 71. — A. 
Geat, 111,, t. 13. — Chrysa, Raf. {^New Yorlc 
Med, Repos., ii. hex. v. 350.) 

* In other species these organs assume the form 
of linear scales: e.g., C. ocoidentalis Toee. & 
Ge., of which Nuttall (Joum. Ac. Fhilad., 
viii. 9, t. 1) has made his genus Chrysocoptis. 
Others, as C. asplenifoUa Salisb. have them 
dilated about half way up. These belong to a 
group c^ed Pteraphyllum Ntttt. 

• Sometimes there is but one ; while as many 
as ten have been counted. 


C 
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a few alternate leaves with the blade trifoliolate, or even more divided, 
and often one or several united one- or few-flowered floral peduncles. 

leqpyrum' which most authors consider as a distinct genus, should 
Btrictly be replaced in the genus Helleborus, in which it was formerly 
included. Its habit (which, however, is very near to that of Coptis),^ 
with some characters of slight importance offered by the flower, may, 
it is true, be enough to separate them. We have retained it pro- 
visionally only,* as a “ transition genus between Nigella and Hellebortis, 
ill-defined, and without good natural limits.” 
The analysis of the commonest species will show 
if this way of regarding it is justified. 

hopymvi fumarioides L.‘ (fig. 36), has regular 
hermaphrodite flowers. The calyx is formed of 
five coloured sepals, of quincuncial aestivation. 
The corolla is composed of five tubular petals, 
isopgrumfumarioides. of which the base tapers into a kind of pedicel, 
Fio. 35. while the limb divides into two lips, of which 

the inner is the shorter, and indented in the 
centre or emargimte. The stamens, of a fair number, are free and 
hypogynous. Each consists of a filament somewhat dilated at 
the tip, and a basifixed anther with two cells dehiscing by lateral 
clefts, hardly more interior than exterior. The gynseceum consists 
of a large number of carpels, the ovaries of which are grooved ver- 
tically for the whole length. On a level with the tapering summit of 
the ovary, the lips of this groove thicken slightly, and become covered 
with papillae to form a small stigma. In the inner angle of the 
single cell of the ovary is a parietal placenta, bearing a large 
number of anatropous ovules in two vertical rows. The fruit is 
formed of numerous small follicles, and the seeds enclose in their 
integuments a small embryo surrounded by, and at the apex of, the 
very abundant fleshy albumen. It is a herbaceous annual, a native 
of Siberia. It has a tap-root, and the base of the stem gives off 
numerous alternate leaves, with the petiole dilated at the base, and 



‘ Isopyrmn L. Gw., n. 701 . — Jubs., Gen,, 238. 
— Prodr,, i. 48. — Spach, Suit, d Buff,, 
pU. 826^ — ^Ewdl., Gen,, n. 4790. — B. H., Gen,, 8, 
n. 21. — WaXiP., Mep,, L 48, iL 741; Ann,, i. 964, 
il. 11, hr. 26.— H. Bk., Adaneonia, iv. 26, 46. 

> B3SKT04M & Hookas go so far as to say of 


Coptis Genus forte melius pro sections Isopyri 
habendum,** 

* Adansonia, iv. 46. 

^ Spec,, 788. — DC., Prodr,, i. 48, n. 8. — Lep^ 
topyrum, Rbichb., P%, Germ,, 747.— Space, 
Suit, d Buff,, vii. 827. 
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the blade trifoliolate, with radiating pinnately compound leaflets. The 
stem then ascends to terminate in a flower, below which we find one 
or several leaves, from the axils of which spring branches, each also 
ending in a flower, and so on. These floral leaves have a very short 
petiole, with two lateral membranous appendages at the base, which 
undoubtedly represent stipules ; and these in the cauline leaves, which 
have a well-developed sheath, are reduced to two lateral teeth on 
the borders of the upper part of this sheath. 

Isopyrum tUcdictroides L.,‘ has regular hermaphrodite flowers, with 
a calyx of five coloured sepals imbricated in the bud, and a corolla of 
five petals alternate with and much smaller than the sepals, cornet- 
shaped, with the opening obliquely truncated at the expense of the 
inner border, glandular and nectariferous at the bottom. The stamens 
are very numerous, hypogynous, unequal, with free filaments and 
basifixed two-celled anthers, dehiscing by longitudinal and lateral 
clefts, rather extrorse than introrse. The gynaeceum is composed 
of two or three free carpels, and in the inner angle of each ovary 
is a vertical placenta bearing the ovules, few in number, and 
with their raphes facing one another in two vertical rows, each usually 
of only two ovules. It is a small plant, with a horizontal rhizome, 
from which spring young herbaceous branches bearing a 
few alternate compound leaves, accompanied by two lateral 
stipules. The leaves at the top of the young branch dege- 
nerate into bracts, from the axil of each of which springs 
a solitary pedicellate flower ; thus is formed a small raceme. 

The petals or nectaries, already little developed in the 
species we have just studied may disappear entirely, as in 
many other genera of Ranunculacece — the only character 
of any value which distinguishes Enemion biternatum^ from 
the other species of Isopyrum, with which we class it. The 
number of ovules in each carpel is very variable, there 
being sometimes but one or two (fig. 36) horizontal, with hu^a^um. 
the raphe superior; or the number may be indefinite. 

Enemion inhabits North America. o?en^. 



* Spec.f 783. — DC,, Prodr, ^ i. 48, n. 1 ,— Geen. 
& Gode., PL Fr,f i. 42 . — Olfa Adans., Fam , 
PL, ii. 458 . — Phalictrella A, Biohaedsok, 
Diet, Sist, Nat,, ix., 34, Sect. Mviaopyrtm H, 
Bn,, Adamonia, iv., 47. 


* Raein., Journ, Phys, (1820), 91, 70.— 
DC., Prod/r,, i. 48. — Endl., Qen,, n. 4791. — 
Walp., Am,, ii. 11. — A. Gray, III,, 1 . 12. — B. 
H., Cfen, 8, n. 21. H. Bk., Adantonia, iv. 
25, 46. 
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Trolliv*^ again, is a genus admitted by all, but very little marked, 
and without any good distinction from the Hellebores. If, in fact, 
we examine the flower of T. asiaticus L., often cultivated in our 
gardens, we shall see that it has often a petaloid calyx of five imbri- 
cated sepals," and five short thickened petals" or nectaries, grooved 
on the inner face, at the base of which is a glandular projection 
which secretes nectar. The stamens, very numerous and spirally 
arranged, have a free filament and a basifixed anther, rather extrorse 
than introrse.^ The indefinite carpels are multiovulate, and the 
anatropous ovules" are in two vertical rows, and touch by their 
raphes. 

Therefore, the only difference between these flowers and the 
Hellebores is that the nectaries are not tubular or cup-shaped. 
We find specimens of Trollius, in which the sepals become very 
numerous, and others in which the nectaries, are also indefinite 
in number (fig. 37). The sepals are more or less caducous, but 
persist longer in Hegemone^ which cannot on that account be generi- 
cally separated from Trollim, In all of them the fruits are follicles.' 
They are perennial herbs with subterranean rhizomes, and palmi- 
veined, lobed, or dissected alternate leaves ; flowers solitary terminal, 
or few in number and arranged like those of Aquilegia or Nigella. 
They inhabit the northern hemisphere in both Worlds, and are espe- 
cially common in northern Asia." 

Like nearly all the preceding genera, this may present flowers 


* Trollius L., Oen., n. 700. — Juss. Qen.y 233. 
Lahk., Illy t. 449. — DC., Prodr.y i. 45 . — Spaoh, 
Suit, d Buff, vii. 296. — Endl., Gen.y n. 4787. 
— B. H., Gen.y 7, n. 17. — H. Bn. Adansonia, 
iv. 48. — Bfellehori spec., T., 1. cit , — Geisenia 
Bap., New York Med, Bep, (v.), ii. 450. 

^ More usually there is a larger number of 
these organs, especially in cultivated plants. 

* Thie number is relatively rare. More often 
VI find five groups of two, three, or more of these 
scales. In T, amerioanuSy ewopiBuSy asiaticusy 
they have the shape of a racket, but with the 
handle narrower and the body longer in proportion, 
grooved by a canal above. The top is truncated 
horizontally or obliquely, rounded or emarginate. 
In Hegemone they are nearly flat, spathulate 
blades. 

^ In T, tmerioaiMU and many others the inner 
stamens are the shorter ; the line of dehiscence 
is a littie tamed outwards. In T, asiaticus this 
line i< quite on the margin. The connective- is 
at first broad and flattened. That of T, ameri- 


canus becomes afterwards concave externally, 
and in the same way the two cells of T, europceusy 
in the end project towards the perianth. 

® They have two coats. 

® Megemone lilacina Bunge, Ledeb., FI, 
Ross.y i. 51. — T, lilacinus Bunge, FI, Alt,- 
suppl., 44. 

7 The follicles, united into a more or less com- 
pressed head, are either smooth or wrinkled 
transversely, and surmounted by the remains of 
the style, which is placed on the side opposite 
the line of dehiscence. The seeds are smooth, 
shining, and dark in colour. The outer envelope 
is reticulate and minutely punctate ; the inner, 
white and cellular. The raphe projects but 
little. The albumen is fleshy and copious, with a 
very small embryo near the apex. 

® CIben. & Godb., FI, Fr.y i. 40. — Rbtohb., 
Icon,y iv. t. 102. — A. Gray, Ill,y 11.—Hook. 
& Th., FI, Ind,y L 41.— Walp., J2ep., i. 47, 
ii. 740, Am^y iv. 29. 
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without the petals or nectaries (fig. 38) ; this is the only distinguish* 
ing feature of Calathodes,'^ a perennial herb of the eastern Himalayas. 



Flower. 


Flower. 


Caltha^ too, has the apetalous flowers of Calathodes. Its perianth 
consists of only five® petaloid sepals of quincuncial aestivation 
(fig. 39). It has very numerous stamens with basifixed two-celled 



Fig. 39. Callha palmtris. Fig. 40. 

Flower. Longitudinal section of flower. 


extrorse anthers, and indefinite rnultiovulate carpels. It is therefore 
simply a Trollius without the corolla or whorl of nectaries. The 
organs of vegetation alone are affected by the medium the plants 
inhabit, for they are aquatic, sometimes floating,^ perennial herbs. 


* C. palmata (Hook. & Th., FI. Jnrf., i. 40. — 
Walp., Jtwn., iv. 29. — B. & H., Oen., 7, n. 14.— 
H. Bn., Adomsonia, iv. 48) has the habit of a 
Trollius the flowers of a Caltha. The flowers 
have four or five imbricated sepals, unequal sta- 
mens with anthers dehiscing laterally (a little 
extrorse), and a very variable number of carpels. 

Caltha L., Cten,, n. 703. — Jrss., Oen., 234. 
— Pees., Fnchir., ii. 107. — DC., Prodr., i. 44. — 
Endl., Oen., n. 4786.— Space, Suit, d Buff., 
vii. 293.— B. H., Gen., 6, n. 13.— H. Bn., Adan^ 
sonia, iv. 48. 

’ Their number is often greater, rarely re- 


duced to four. They persist in certain species, 
but are caducous in Psycrophila. When there 
are five, their sestivation is usually quin- 
cuncial, but they may be otherwise imbricated. 
The flower often becomes double in C. pa- 
lustris (T., Inst., 27^, t. 24). The stamens 
are then converted into small imbricated petals, 
while the receptacle is often deformed (Adan- 
sonia, iv. 5), and becomes concave, as in the 
Pseonies. 

* C. natcms Pall., Top., ed. min., iii. 248.— 
DC., Prodr., i. 46, n, 11 . — Thaola ficarioides 
Space, Suit, d Buff, vii. 296. 
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From the rhizome arise branches bearing alternate leaves. In C. 
palustria L.,' these are petiolate and have at the base a sort of sheath 
like a membranous frill. The blade is cordate, suborbicular, or 
reniform, feather veined, crenulate, plane; while in other species 
which have been made the type of the genus Psycrophila,^ this blade 
has lobes projecting in the form of internal auricles. The rest of 
the organization is entirely the same. The flowers are solitary 
and terminal, or grouped on the axes as in the species belong- 
ing to Trollius proper. The fruits are 
follicles, which dehisce by the inner bor- 
der to set free numerous seeds covered 
externally by a well-developed arilloid 
production (figs. 41, 42) arising from the 
great thickening of their external in- 
teguments.* 

Thus constituted,'* our genus Trollim 
also comprises Indian Alpine plants like 
Calathodes and aquatic plants — the true 
Caltha which inhabit the cold or temperate 
regions of both Worlds,* and Psycrophila 
found in the cold Antarctic Zone.* 

On account of the multiovulate carpels, botanists have agreed in 



Caltha palmtris. 

Fig. 41. Fig. 42. 

8eed. Longitudinal 

section of seed. 


* Spec., 784. — DC., Prodr,, i. 44, n. 3, — Po- 
pulago T., Inst., 273, t. 14, t. 145. The style 
has two lateral stigmatiferous lips. The ovules 
have two envelopes. 

® DC., Syst.y i. 307. — C. Gat, FI. Chil., i. 47, 
t. 2. 


® Contrary to what is seen in many arillat 
seeds where the aril consists of a cellular thick 
ening of the outer coat, limited to the upper par 
(as is the case especially in the formation o 
carunculiB in the Fuphorhiacm), in Caltha it i 
at the cbalazal end that this hypertrophy gra 
dually takes place ; so that the rest of the integu 
ment remains very thin in proportion toward 
the hilom and micropyle. Figs. 41, 42 will illus 
trate this better than any possible description. 

Eutrollius. Leaves much dis- 
sected. Flowers with a corollaj 
calyx caducous. 

Trollius. I 2. Segemone (Bunge). The samoj 
Sections 6, \ but calyx persistent. 

Calathodes (Hook. & Th.). 
Flowers apetalous. Leaves 
dissected. 


{4>. Caltha (L.). Aquatic plants. 
Flowers apetalous. Leaves little 
Trollius. ^ cut up. Calyx persistent. 
Sections 5. j 5 Psycrophilia (DC.). Same, but 
leaves with lobes projecting 
inwards. Calyx caducous. 

® Gren. & Godr., FL Fr., i. 39.— Reichb., 
Icon., iv. 101.— Hook. & Th., FI. Ind., i. 89.— 
A. Grat, III., t. 10.— Benth. & Muell,, FI. 
Aust. i. 15. 

« C. Gat, FI. Chil., i. 47-51. -Hook. F., FI. 
Antarct., ii. 228, t. 84.— Wedd., Chlor. And., ii. 
306, t. 82. 


It is only with great hesitation that we have 
placed {Adansonia, iv. 57) the genus Anemo- 
nopsis S. & Zuoo. (FI. Jap. Fam., 73, t. 1.— 
Xaveria Endl., Gen., suppl. iv. 30), altogether 
unknown to us, near the dichlamydeous sections 
of Trollius. Its characters are as follows : Regular 
flowers in lax racemes, recalling those of a double 
Anemone. They possess a calyx of several leaves, 
the three outer sepaloid, the inner ones petaloid ; 
about twelve short sessile petals, having a necta- 
riferous hollow in the thickened base ; indefinite 
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including in this group Glaucidium palmatim S. & Zccc.,‘ the single 
species of a genus which, as we shall afterwards see, evidently links 
BamnculacedB to Berberidacea and Papaveracea. Its flowers are her- 
maphrodite, and on the convex receptacle are successively inserted a 
calyx, an androceum, and a gynaeceum. The calyx consists of four 
free petaloid imbricated sepals, very caducous, as are also the very 
numerous stamens, each of which consists of a free filament, and a 
basifixed two-celled anther dehiscing by lateral clefts. The gynse- 
ceum is formed of one or few carpels’* inserted obliquely on the upper 
tapering portion of the receptacle, and containing a large number of 
anatropous ovules inserted along the inner angle. The ovary is 
traversed by a longitudinal groove and surmounted by a depressed 
emarginate papillose stigma. The fruit is formed of one or several 
follicles dehiscing dorsally, with numerous flattened seeds surrounded 
by a marginal wing. It is a perennial herb found in Japan, with 
few alternate palmatilobed leaves, and pedunculate flowers recalling 
those of Podophyllum? 


lEEEGULAE FOEM. 

If we examine an Aconite,^ as, for instance, A. Napellus L,, we see 
that its flowers (figs. 43-47) are irregular and hermaphrodite. The 
calyx is formed of five unlike coloured sepals, quincuncially imbri- 
cated in the bud. The posterior sepal is like a hood covering the 
two lateral sepals, which are symmetrical with respect to each other, 
hardly irregular, and much broader than the two anterior ones, by 
which they are also covered in the bud. These anterior sepals are 
narrower and longer than the lateral ones, but are not altogether 
similar to one another,® for sepal 3 is both broader and less 
regular than sepal 1, which overlaps it on one side. There 


stamens with linear compressed filaments, and 
mncronate anthers quadrilocular (?) in front. 
The carpels, few in number, are multiovulute ; 
and the fniits are, it is said, capsular. Only one 
species is known, native in Japan ; A. macrophylla 
S. & Zucc., which is a herb- with broad ternately 
compou’id radical leaves. See H. Bn. on the Genus 
Anemonopsis, its Position and Affinities, Adan- 
sonia, viii. 14. 

' FI. Jap. Fam.Nat,,i.7Q, 1 . 1 , — Endl., Gen., 
n. 4804h— Walp., Ann., i. 955.— B. H., Gen„ 
7, n. 15. 

^ SiEBOLi) and Zfcoaeini have represented 
the plant with a single carpel. In the few 


flowers we have been able to observe, there were 
two inserted obliquely opposite one another on a 
receptacle bevelled to form a dihedral angle, 

^ It is to the PodophyllecB, we have said (Adan- 
sonia, iv. 57)> that this plant presents a striking 
likeness when its gynaeceum is of one carpel. 

■* Aconitum T., Inst., 424, t. 239, 240. — 
L., Gen., n. 682. — J., Gen., 234.— DC., Prodr,, 
i. 56.— Space, Suit, d Buff., vii. 360. — Endl., 
Gen,, n. 4797.— B. H., Gen., 9, n. 26.— H. 
Bn. Adansonia, iv. 50; Diet, Fno, Sc, Med„ 
i, 574.— jyiVfima Don, Gen. Syst., i. 203 ^ 
Enpl., Gen., n. 4786 a. 

^ See Adansonia, iv. 9, 60. 
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are eight* petals originally disposed like those of NigeUa, but the two 
opposite the posterior sepal alone receive any marked development. 


I 


Fia. 43. 
Flower. 


Aconituin NapelUis, 

Fio. 44. 

Flower, the sepals detached. 


Diagram. 


Each has the form of a conical tube swollen at the tip, where it is 
lined by a glandular nectariferous tissue, the inner border forming a 
projecting lip, and the outer border supported by a long indexed 
claw, whose margins are turned inwards to form a kind of gutter 
(fig. 46). The six other petals are reduced to short filaments, 
unequal and but slightly coloured. The stamens are very numerous, 
and inserted spirally as in Nigella, but the secondary spirals are not 


Aconitum Nwpellus, 

Fig. 46. 

Longitudinal section of flower. 


Fig. 47. 
Fruit. 


so marked. The filaments are dilated, and, as it were, petaloid 


Payek, Organog,, 252, t. Iv. 
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at the base, and taper at the tip to support a basifixed two> 
celled introrse anther, dehiscing by two longitudinal clefts.* The 
gynaeceum consists of from three to five^ free carpeb, inserted 
on a spiraP near the apex of the receptacle, each composed of an 
ovary tapering above into an acute style, which is stigmatiferous 
only at the top and on the margins of the vertical groove, which 
runs the whole length of the inner angle of tSe carpel. The ovary 
contains two vertical rows of anatropous ovules, inserted along the 
inner angle. The fruit is usually formed of three follicles dehiscing 
along the inner angle (fig. 47) to set free the seeds, which have a 
spongy, more or less rugose surface, being covered by wrinkles and 
membranous projecting folds. The embryo is surrounded by the 
abundant fleshy albumen. 

J. Napellus is a herbaceous plant with alternate palmatisect 
exstipulate leaves, and blue or white flowers in terminal racemes. 

j |i jiv inarv to a bract which becomes smaller and less 
dissected as it is higher up on the principal axis. The top of the 
pedicel is slightly swollen, and at this point we notice, applied to 
the calyx itself, the two lateral sterile bracts 
which accompany the flower and have been 
carried up with it. 

We know about a score of other Aconites 
properly so called. But all these species 
have not sepals formed exactly as in A. Na- 
pellus* Thus, A. hebegynum DC., and A. 
variegatum L., have the posterior sepal like 
a conical compressed helmet. A. Anthora L.* 
has this same sepal conical and semicircular, 
while in A. Lycoctonum L.,“ it assumes the 
form of a true narrow elongated spur (fig. 

48), obtuse only at the tip. But there 
is every possible transition between these 



Aconitum Lycootonum, 
Fig. 48. 
Flower. 


* Each cell when open forms, as in the Colum- 
bines, a plate spread out edgewise. The cleft 
being far more interior than exterior, this 
plate is attached to the connective, not at the 
middle of its breadth, but nearer the inner 
border. 

* The number three is by far the commonest, 
though we see in gardens flowers with five, six, 
eight, and even more carpels. 

® Which we must understand does not preclude 


the existence of secondary radiating rows analo- 
gous to those observed in Nigella, 

^ Sect. iv. Napellus DC., Syat,, i. 371, (inch 
Cammarum [DC., Z. oit,, 374, sect, iii.], Cory^ 
thcBha Rbiohb., 'Enchylodea Rbiohb., ex Space, 
Suit, d Buff,, vii. 367). 

® Sect, h Anthora DC., Syst,, i. 364, Prod/r., 
i. 56. 

® Sect, ii., Lycoctonum DC., Syst,, i. 367, 
Prod/r,, i. 67. 
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forms of sepal 2 ; so that no one has ever been able to ignore 
on this account the very close affinities which bind together the 
different species of Aconite ; or has ever separated them from one 
another on seeing notable modifications presented by the characters 
of the gynseceum or corolla : the first having four or five carpels 
in A. variegatum, hebegynum, &c. ; the latter losing its lateral and 
anterior petals ; this occurs in A. Lycoctonum and the related species. 
The flowers of these last are usually yellowish, and more rarely wine 
red or dark purple.* 

We see from all this that an Aconite may be defined as a Nigella 
with irregular flowers ; and that the irregularity depends on the 
deformity of the posterior sepals, and the great inequality of the 
petals which become larger as they are nearer the axis — i.e., the 
posterior side of the flower. Besides, the androceum and gynaeceum 
are the same in their essential characters; and in the same way 
sepals 4 and 6 have only one petal opposite each of them, while 
sepals 1, 2, and 3 have each a pair of petals before them, at least 
in A. Napellus. The same irregularity, more or less marked, is 
observed in the Larkspurs. 

The genus Delphinium, or Larkspur,’ includes a very lai^e number 
of species, which do not all present exactly the same organization, 
and which it has been proposed on this account to split up into 
several genera.” The variations observed depend on the greater or 
lesser development of the parts of the corolla and the gynseceum. 
These parts, then, are more or less irregular in the different types 
which we shall review. 

If we examine, for example, D. peregrinum, Lamk.,” which grows 
in the south of France, we see that its calyx is composed of five 
sepals, of which the posterior one is prolonged into a spur analogous 
to that of Aconitum Lycoctonum. These sepals are further quin- 
cuncially imbricated in the bud (fig. 50) and within them we find a 
corolla of three petals opposite the three posterior sepals. While 
each lateral sepal has before it only one petal, the posterior sepal has 

* Jt. ieptentrionale Kosll., Spic., 22, and A, ® I. Delphinastrum Space, Suit, a Buff., vii. 

rubicundum Fisoh., ex Seb., 1 . cit. 185, 136. 336; II. Phledinium Space, 1 . c%t,,Zh\{Con8olida 

* JDtf/jpWHWW T., 426, t. 241. — L., Gen,, Liedl., Journ, Hortic. Soc., vi. 85); III. Sta- 
ll. 681.— JUflS,, Oen., n. 234. — Spaoh, Suit, d physagria Space, 1. cit., 347 ; IV. Aconitella 

Vii. 865. — Endl., Gen., n. 4796. — Payee, Space, 1 . cit., 858. 

Otgakog.., 249, t. Iv. — B. H., Gen., 9, n. 25. — * Diet., ii, 264. — D. oardiopetalum DC., 

1^ ; s^^i4^iiuoma, iv. 8, 11, 48, 149. i. 347. 
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two, each prolonged as a spur into its cavitj. But it is easy to see 
that these two petals arise from the deduplication of a single one, 
and that its two parts are 
symmetrical with each 
other, and represent each 
the half of a single organ. 

In other words, the pos- 
terior petal behaves here 
like that of most Nigellas ; 
and the corolla becomes 
irregular because, on the 
one hand, the petal is 
spurred like the corre- 
sponding sepal ; and on the 
•other hand, the anterior 
petals are not normally developed. 

The structure of the corolla' is the same in certain other species 
cultivated in our gardens, such as D. revolutum Desf., cheilanthmn 
Fisch., dictyocarpum T>G.,grandiflarmn L., triste Fisch., &c., which have 
usually only three carpels in the gynaeceum. D. pentayymm Lamk. 
derives its name from its possessing often five carpels with the same 
corolla. It is only by accident that we find the anterior petals 
in these plants ; cultivation will sometimes determine their ap- 
pearance, 

B. Consolida L. (figs. 51 and 52) and Jjncis L., have the corolla 
and gynseceum far more imperfect. The two lateral petals disappear 
as well as the anterior ones, only the posterior petal remaining, 
divided above alone into two half petals, but single near its insertion 
and for the whole length of the spur, while the gynseceum is reduced 
to a single carpel. 

In all these species the androceum remains as in Nigella^ with 


O 



Delphinium peregrinum. 

Fio. 49. Fia. 50. 

Flower. Diagram. 


' On the organization of this corolla of the 
Larkspurs, and especially that of the posterior 
petal, see Adansonia, iv. 11. 

“ Hence it follows tljat when the flower of a 
Delphinium becomes double, and its stamens are 
transformed into petals, this flower is altogether 
that of a similarly transformed Nigella, especially 
when the spur disappears entirely (which is rare) 
or nearly so ; the flowers are then double and 
regular in both types, which it is in this case im- 
possible to distinguish (see Adansonia iv. 149). 
Instances of monstrosities in Larkspurs and 


Aconites are very numero’is. See Brono-niaet, 
Ann. Sc. Nat., sdr. 3, ii. 24. — Weddell, Surune 
Chloranthie de Pied d* Alouette Vivace {Bull. 
Sac. Bot., iii. 31G). — Hochstbttbe, Fl.Anorm, 
d*k. tauricum {Bull. Soc. BoL, ii. 120).— Du- 
CHAETEE, Monst. de D. Ajacis {Bull. Soc. Bot., 
vii. 483). Clos, S.yp» dee Carp. d*un Delphinium 
{Bull. Soc, Bot., ix. 127) and others. — A. 
Beaxtit {Verh. d. sect, f, Bot., Vienna, Sept. 
20, 1856) and J. Rosbmank {Bot. Zeit,, 1862, 
n. 24, 188), have also each given their interpreta- 
tion of the flower of Delphinium, 
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the stamens in curved rows, eight in number (fig. 52 ), each stamen 
•with its filament dilated below, and its anther two-celled, introrse. 



Delphinium Consolida, 

Fig. 61. Fig. 62. 

Longitudinal section of flower. Diagram. 


with the cells spreading out into 



Delphinium Staphisagria. 

Fig. 63. Fig. 54. 

Flower with four Flower with eight 

petals. petals. 


flat plates after dehiscence. In 
all the inflorescence consists 
of terminal racemes, each 
flower being solitary in the 
axil of a bract, and bearing 
^ two sterile bracts at a va- 
riable height on its pedicel. 
These species, characterized 
by their single carpel, con- 
stitute the genus Phledinium 
{Comolida)? 


* Flowers sometimes occur with two or three 
carpels ; but a higher number is tolerably rare, 
even in cultivated plants. However, Kibbch- 
LBGBB {Notic, JSotan., 6) has seen flowers of D, 
Ajacis with from flve to eight carpels. In our 
parterres, when the carpels are thus numerous, 
some of ^em may be sterile. In double flowers 
ftipther observe that the posterior petals (the 
^!ji|Wo halves of a single organ) are either entirely 
ij^liparate or else united for nearly the whole 


length of the limb. This is then flat, and tra- 
versed by two large greenish ribs, which sepa- 
rate decidedly towards the tip, the petal be- 
coming bidentate or bilobate. The spurs become 
smaller like that of the sepal which encloses 
them, but they are separate, each forming a dis- 
tinct tube. As in D. Consolida, the spur very 
rarely disappears entirely in both calyx and 
corolla. The flower is then also the same as 
that of a double Nigella, 
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Stavesacre’ (figs. 53-58) has nearly all the characters of the 
preceding plants ; but the spur of the posterior sepal is relatively 
shorter and broader, and slightly bifid at the tip. The peW 
opposite this is sessile, and is prolonged downwards and into the 
spur to form a thick hollow glandular double spur (fig. 55), while 
its limb is deeply divided into two erect halves, nearly symmetrical 
with one another, and united in front by a short cross-piece, so that 
the division of this organ into two half petals is not quite complete. 
The lateral petals are represented by little wings of two kinds ; 
while the anterior petals are quite wanting in some flowers (fig. 53) 
and exist in others,’^ 
which have then 
eight petals arran- 
ged like those of 
AconUmi Napellus, 
four of them being 
in pairs opposed to 
sepals 1 and 3 (fig. 

56). 

The androceum 
is that of the pre- 
ceding plants (figs. 

55 and 56) and 
the gynjeceum is 
usually formed of 
three carpels,’ of 
which one is nearly 
posterior. The follicles are thick, and each encloses seeds closely 
pressed together, so as to be more or less deformed. The 
copious albumen contains the minute embryo near its apex ; and the 



Delphinium Staphisagria, 

Fig. 55. Fig. 66. 

Flower without its calyx. Diagram. 


^ D. Staphisagria L., Spec.^ 750. S. macro- 
carpa Space, 1. cit. 

2 On the same plant we may find flowers with 
eight petals, and others with less. When there 
are eight we see, as in the Aconites, a single 
one opposite sepal 4 and sepal 5, and a pair op- 
posite sepal 1, sepal 2, and sepal 3. The two petals 
which are opposite sepals 4 and 5 form at the 
base a sort of flattened spur, glandular and nec- 
tariferous within. The anterior petals, when 
present, are reduced to small flattened unequal 
scales, the anterior one of each pair remaining 


much less developed than the other. See 1 
NIABT, Ann. Sc. Nat., s^r. 3, v. 300, and 
Pater, loc. cit., 261, note. 

® From two to four carpels may be counted, 
rarely more. Their position has not yet been 
accurately decided (see Adansonia iv. 21), any 
more than in most sections of this genus. The 
ovules of Stavesacre are few in number, and in 
the typical species there are only four in two 
vertical rows. They are placed back to back, 
and are somewhat ascending. 
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external integument is unequally thickened, so that its surface 
presents a mesh of anastomosing ridges (figs. 57 and 58). Stavesacre 
is usually a biennial. 

There is, then, no essential difference 
between Delphinium and Aconitum. It is 

sepal and of 

the petals differs usually.' The large 
®:; posterior petals of an Aconite have a 

hood-like limb on a long claw, while the 
Larkspurs have the limb sessile, or nearly 
Fig 57 Fig 58 comet- shaped. The lateral petals, 

Seed. Longitudinal section when present, are membranous and flat- 
ofsame. tened in the Larkspurs, while they are 
represented by short linear rods in the Aconites. But these are 
differences of form which do not affect the general structure of the 
flower. It is further true that the posterior sepal is broad, shallow, 
and helmet-shaped in A. Napellus, while it is much narrower and 
more elongated in Delphinium., where we call it a spur. But this 
same sepal becomes very long and narrow in Aconites like Lycoc- 
tonum,, while the anterior sepals at the same time disappear, as in most 
Larkspurs. The floral symmetry, the gynseceum, the fruit, the seeds, 
the inflorescence, and the habit are the same in both types ; and 
hence we have proposed,'' and still propose, to unite them into one 
genus under the name of Delphinium.* 

All these plants have, too, except in a few particular cases,' the 


* And we must even add that tliis difference 
of form disappears entirely in the Larkspurs 
which Spacii (L cit,) has separated under the 
name of Aconitella. In this small group the 
spur of the posterior sepal has exactly the same 
conformation as that of Aconitum jA/coctonum, 
and the allied species. Sometimes the petal op> 
posite this posterior sepal has itself an acute 
spar, as in D.JLavum DC. ; or, as in D. Aconiti 
L. and anthoroidei Boiss, the spur may be 
twisted into a long spiral towards its extremity 
as in A» Lyooctonum. Besides, we must re- 
mark that in all these plants there is only a 
ringle carpel as in D. ConsoUda, and Ajacis, and 
that the posterior sepal sometimes does not pre- 
sent in limb or claw the least sign of dedupli- 
cation. On the other hand, certain large flow- 
ered Larkspurs fh>m India have exactly the 
habit of certain Aconites, and it is impossible to 
see why the rounded and somewhat concave pos- 
terior s^al deserves the name of spur, rather 


than hood. As for tlie foliage, which is not ex- 
actly the same in our common species of Aconite 
and Larkspur, to show how unimportant a cha- 
racter that is, it will suffice to recal to mind the 
existence of A. delphinifolium (See., 1. cit.y 159). 
* Adaneonia iv. 12, 48. 

® /I. JEudelphinium. 

{Delphinastrumy Delphinelltim,) 
2. ConsoUda {Phledinium, 
Delphinium}^ Aconitella^ 

Sections 5. 3. Staphisagria. 

4. Lycoctonum. 

^ 6. Aconitum, 

( Napellus t CammarumyAntlhora^ 
^ Certain species are annuals. Others have 
sarmentose slender stems, and alternate leaves 
distant from one another, on a level with which 
the flowers are grouped into short racemes. 
Such are A, voUtbile Pall., and the Chinese 
climber with palmiveined three-lobed leaves 
which may be called D. (A,) humulinum. 
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same plan of growth as Aconitum Napellus ; that is, they have a tap- 
root at first surmounted by a single stem, giving off from the axils 
of its leaves branches, which are, like itself, terminated by an inflo- 
rescence. Afterwards, when the aerial part of the plant has thus 
accomplished its evolution it is destroyed, and the plant branches at 
the base of the stem, developing successively, from above downwards, 
the buds axillary to the lowest leaves or scales of the ascending axis. 
Each of these secondary axes behaves the same way in the end, and 
also ramifies at the base, while the main tap-root, more or less 
hypertrophied and succulent, or else grown woody, gradually becomes 
hollow in the centre, and persists for a variable number of years at 
the base of the subterranean part of the plant.' The flowers are 
grouped in simple or compound racemes, each being axillary to a 
bract or leaf but little modified, with two lateral sterile bracts at a 
variable height on each pedicel. In some species, as B. axillijlorum 
DC., the inflorescence simulates a spike, owing to the shortness of 
the pedicels ; the flower being, however, still accompanied by two 
lateral bracteolse, sometimes simple, sometimes compound like the 
leaves. These are constantly alternate and exstipulate, with the 
blade entire, but slightly lobed, palmatifid, or dissected.’ 

The species, about sixty in number, chiefly inhabit the colder, and 
especially the temperate zones of the northern hemisphere in both 
Worlds.’ 


^ This is on the whole the mode of vegetation of 
many perennial Rannnculads with successive ter- 
minated axes. In most of the cultivated perennial 
Larkspurs and Aconites (e.g., D.formosum and 
its varieties), after removing the numerous ad- 
ventitious roots that the subterranean portion 
produces annually, wo see at the base of the 
flowering stem a swelling which bears small, 
half-withered leaves, arranged in an evident 
spiral, and rows of axillary buds (also spirally 
arranged), which are smaller as they are lower 
down. The somewhat tumid bases of the second 
generation of axes bear in the same spiral order 
axillary buds, which become axes of a third 
generation, and so on. This recurrence in the 
evolution of buds is very general in Ran/wnculacea, 


In the annual species their evolution is early 
arrested, or is accomplished in a single season. 

* Some species have the leaves dissimilar to 
one another {A. hetero'phyllwm. Wall.). 

* Seringe, Rsq. d*une Mon. du g. Aconitum 
{inMus. Helvet.f i. (1822,) 115, 1. 15.) — Reichb., 
Icon,, iv. t. 66-100; III. spec. Aconiti (1823- 
27) ; Mon. gen. Aconiti, Leips. (1820.) — Kooir, 
Ann. Sc. Nat., ser. 2, iii. 871. — Gben. & 
Gode., FI. Fr.. i. 44, 45. — Reoel, Consp. gen. 
Aconiti Flor. Ross. (Ann. Sc. Nat., s^r. 4, 
xvi. 144). — Hook. & Th., FI. Ind., i. 47, 54. — 
Boiss, Diagn. PI, Orient . — A. Gray, 111., t. 15, 
16.-~Walp., Rep., i. 51, 57; ii. 748, 745; 
V. 6, 7; Ann., i. 13, 14; ii. 12, 13; iv. 
22, 28. 
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11. EANUNCULUS SEEIES. 

If we analyse the flower of one of our indigenous Ranunculi^ known 
under the vulgar names of Crowfoot, Spearwort, Kingcups, Butter- 
cups, &c. (Pr. Bassinets, Grenouillettes, Boutons d’or, d argent, &c.), for 

example, the Great Spearwort 
{Banunculm Lingua L., Fr. 
Grande JDouvc) (fig. 59), we 
find that it is regular and 
hermaphrodite, with a slightly 
convex receptacle. The calyx 
is formed of five free, some- 
what unequal, sepals, which 
are the more membranous and 
coloured as they are the more 
internal in the bud, where 
they are quincuncially imbri- 
cated (fig. 60). They are 
caducous, as are also the five 
petals which alternate with 
them, and which are also free 
and imbricated in ajstivation.* 
The claw, which is almost 
obsolete, is surmounted by a 
glandular depression on the 
inner surface of the limb. 
Above the perianth, the re- 
Bantttteuius Lingua. ceptacle is produced iiito a 

short cone, very regular in 
some species, as B. repens L. (figs. 61, 63), and supports an 
indefinite number first of stamens and then of carpels, inserted 
in a spiral.® The stamens are free, and each is composed of a 

> Eanunculus Hallee, Helvet^t ii. 68. — T., being sometimes quincuncial like that of the 
iMtu, 286, t. 149. — L., Qen., n. 699. — Juss., calyx, while often there is but one petal that is 
Qen*i n. 238. — DC., Prodr,^ i. 26. — Spaoh, wholly outside, and only one entirely covered in. 
Suiiu ^ G-en., n. 4783. * According to Pateb (Bull. Soc. Bhilom., 

Pateb, Organog.^ 255, t. Ivii. — B. H., May 17, 1846, 69), the fraction indicating the 

Chn.t 5, 6, n. 9-12. — H. Bn., Adansonia, spiral arrangement of the petals and stamens 

It. 60 . “ A- 

* The imbrication of the five petals is variable. 
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filament expanding above into an erect basifixed connective, 
whicb supports the two adnate vertical cells of an extrorse anther 


JB. Lingua. 
Fig. 60. 
Diagram. 



Ramncuhis repens. 

Fig. 61. Fig. 62. 

Flower. Longitudinal section of flower. 


dehiscing by two longitudinal clefts.' The carpels are each com- 
posed of a transversely compressed ovary tapering into a beaked 
style, recurved outwards. Along the whole length of the inner 
angle runs a vertical groove, whose margins, thickened and somewhat 
everted, are covered above with stigmatic papillae. In the inner 
angle, at a variable distance from the base of the single-celled ovary, 
is inserted an ascending ovule, whose micropyle looks outwards and 
downwards.'' After flowering, the perianth and androceum usually 
fall and discover a multiple fruit, formed of a variable number of 
achenes, each of which encloses a seed containing a minute embryo 
towards the apex of abundant fleshy albumen. The surface of the 
acbene is sometimes smooth and sometimes covered with ribs, 
wrinkles, or even well-developed prickles, as occurs in B. arvensis 
(flgs. 63, 64), muricatm, Pliilonotis, and a certain number of allied 
species. “ The form and height of the beak or persistent style which 




' The lines of dehiscence are very decidedly 
exterior in M. Seguierit and the anther is cer- 
tainly extrorse, though less markedly so, in E. 
Lingua^ Flammula^ acris, arvensis^ angulatus, 
gramineuSf pamiflorus^ &c. ; the dehiscence is 
exactly lateral in E. plaianifolius and aconitu 
folius. E. sceleratus and aquatilis are interme- 
diate between these two groups, their dehiscence 
being but slightly extrorse ; but in no case is it 
introrse. 

^ The ovule is always inserted into the inner 
angle of the carpel, near its organic base. Hence 
the ovule becomes horizontal, or even slightly 
drooping, whenever the ovary is much developed 
in its dorsal and posterior part. Here, as every- 
where else, a drooping ovule with the raphe 
dorsal corresponds to an ascending ovule with 
the raphe ventral. Moreover, as Bsntham & 
Hookeb { Q - en.f 6) remark, on the suliiject of 

VOL. I. 


Cyrtorhyncha Nuttall (Toek. & Ge., FI. N. 
Am., i. 26. — Endl., Gen., n. 4771), which they 
refer to the genus Eammculus, an ovule which 
is absolutely drooping in space, is really ascend- 
ing in relation to a carpel which, pressed on by 
its neighbours, has its tip turned first outwards 
and then downwards. 

® In grouping the genus Eanunculus into 
sections, some use has been made of the nature 
of the surface of the carpels. Thus De Candolle 
distinguishes Eanunculastrum (sect. ii. Prodr., i. 
27), Thora (sect. iii. 30), and JELecatonia (sect. iv. 
30), by their smooth carpels, while his Batraohium 
(sect. i. 26), admitted as a distinct genus by 
several authors (Space, Suit, d Buff., vii. 199), 
has the pericarp transversely striated and rugose, 
and his Eohinella (sect. v. 41. — Gen. Paohyloma 
Space, Suit, d Buff., vii. 194. — PUlonoti$ 
Beiohb., Conap., 191) has the carpels covered 

D 
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s^rmoonl^ the carpels, also vary 


Ranunculus aroensis. 

Fig. 63. Fig. 64. 

Complete fruit. Carpel opened. 


much.' The Rammcidi are herbs 
with alternate leaves which may 
be simple or compound, com- 
plete or incomplete ; ’ their 
flowers are solitary or in ter- 
minal cymes.’ 

There are Manunculi in which 
the petals disappear almost en- 
tirely, being only represented 
by minute scales, glandular at 
tbe base, identical with the 
organs which in other families 
we have above termed nec- 
taries.'* In some, indeed, the 




petals disappear entirely, and these have been erected into a quite 


with prickles or projecting tubercles. If we 
examine the origin of these carpels in Ranunculm 
arvensis, trilohus^ Philonotis, &c., we see that 
they depend only on the outer layers of the 
pericarp, that they do not developo till late, 
that they differ in number and size in different 
carpels of the same species, and that hence 
their importance can only be slight. Cam- 
BASSEDES has already remarked (FTor. Balear,, 
82) that the number of tubercles did not give 
an absolute distinction between Rarmnculus 
Philonotis and trilohus. 

* For this reason Bentham & Hooker 
have not admitted the genera Xiphocoma 
and Gampsooeras Stet. (Bull. Mosc., 1852, 
t. 7), or Cyprianthus Spach, (Suit, a 

vii. 220), established for R. Orientalis L. R. 
Comutus is remarkable for the small number 
of carpels; some flowers have only three or 
flour. 

* In R. Lingua (fig. 69), Wlammula^ gramineus, 
aUsmoidest &c., we have simple leaves dilated at 
the base into an imperfect sheath, the blade 
entire or nearly so, and narrow and elongated, 
recalling that of a Monocotyledon. In our com- 
monest Ranunculi the leaves have a distinct blade 
more or less lobed, or even divided into distinct 
leaflets. R. sceUratus offers every transition 
between umple, even entire, leaves, and those 
most dissect^. JS. Thora has on its peduncle 
two special leaves differing from one another and 
from the oaollne leaves. Finally, in the section 
Sair^hkm there have always been remarked 
leaves provided with barilar membranous stipuli- 
fbrm expansioDS, varying inuoh according as they 
are a er ial or entirely submerged, when they are 


reduced to capillary ramified thongs. (See Gren. 
& Gobr., Flor. Fr., i. 18, t. A.) 

® Some Ranunculi have solitary terminal 
flowers. In others the leaves or bracts below 
the flower bear in their axils younger flowers, 
the number of these floral generations varying 
with the species. In R. Thora, which has often 
two flowers, these form a uniparous cyme, the 
lateral flower being the younger. In our (com- 
monest terrestrial Ranunculi the cymes thus 
formed are always uniparous and many flowered. 
So, too, because the flower always terminates 
the axis, we get leaf-opposed flowers in certain 
species, as in R. Flammula (see, also, on this 
subject Guillabd, Bull. Soc. Bot. Fr., iv. 32, 
36, 121). 

^ The petals become very small and even dis- 
appear in certain flowers of some of our common 
Rantmeuli, as R. Awricomus (Rochebrune, Bull. 
Soc. Bot. Fr., ix. 280). In R. apiifolius PoiE., 
which has to A. St. Hilaire become the type 
of a separate genus, under the name of Aphano- 
stemma (Flor. Bras. Merid., i. 12. — Endl., 
Gen., n. 4781), the sepals are petaloid, but on 
the other hand the petals are quite small and 
reduced to little rods, each with a glandular head 
cup-shaped at the summit. The remaining cha- 
racters are those of other Ranunculi. The in- 
definite stamens have basifixed extrorse anthers, 
and each of the numerous carpels contains an 
ascending ovule with the micropyle downwards 
and inwards. The bracts near the flowers are 
provided at the base with lateral membranous 
stipuliform expansions. Following Bentham & 
Hooker ((7cn., 6), we only make 
a section of the genus Ranussculm. 
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distinct genus under the name of Trautvetteria} But we cannot 
logically preserve this genus, as we have not made one for the 
apetalous species of Isopyrvm. 

There are, on the other hand, Banmculi whose petals assume a 
great development, and where the 
glandular pit at the base is provided 
internally with a more or less project- 
ing scale of varying form,° or is itself 
prolonged at its outer border to form a 
nectariferous, more or less prominent 
tube (fig. 65). In other species there 
is a strong tendency to increase in the 
number of petals. Sometimes one or 
more of them are deduplicated, the 
corolla still forming a single verticil. 

Again, the spiral line along which the ^ 

. ^ Ranunculus amplextcaulis. 

petals are inserted may be prolonged so Fkj. g5. 

as to produce a second corolla’ within Petal- 

the other, whose elements may also undergo deduplication. Thus, 

* Trautvetteria paVmata Fiscn. & Met. termed an aglets that is, as in fig. 65, it is the 

(Ind. Sem. (1835), 22) ; Anim. Rot. (Ann. exterior border which is prolonged into a more or 

JSc. Nat., ser. 2, iv. 335) ; Cimicifuga palmata less concave, elongated, spoon-like body. In 
Mtohx (FI. Am. Ror., i, 316). — Actcea palmata Furanunculus Qeeit. & Gode, (Ft. Fr., i. 19), 
D.C., Frodr., i. 64, which we consider an ape- there is on the other hand a more or less marked 
talons Ranunculus, is a perennial growing in projection of variable form occupying the inner 
Japan and North America. Its palmatifid border of the depression; we then say that the 
leaves recal strongly those of R. aconitifolius pit is lined with a scale. Finally in R. sceleratus 
and the allied species; and its numerous flowers, L. (Spec., 776,) by several authors ihade the 
whose cymes are united into a kind of panicle at type of a special genus under the name of J?<?- 
the top of a long peduncle, give it nearly the catonia palustris (Loureieo, FI. Cochvn^Chin., 
aspect of certain white-flowered Rarmnculi (Fr. 371. — SrAOH, Suit, h Ruff., vii. 198), the 
Boutons d*a/rgent), or several species of Actaa petal has neither aglet nor scale. The claw is 
and Thalictrum. But its fruit and seeds are short, and above it, on the inner surface of the 
quite those of a Ran/unculus, Its five sepals are limb, is an oval nectariferous pit with a small 
quincuncially imbricated in the bud. Tlie very upturned extremity. This pit is bounded by a 
numerous stamens are the shorter as they are projecting rim, wanting at the upper extremity, 
the more exterior. The filament is folded in the so as to resemble a horse-shoe, with the concavity 
bud, but at the expansion of the flower becomes upwards. Adanson was the first to make a 
much exserted ; it is dilated somewhat below the curious comparison between the nectariferous 
attachment of a basifixed anther, which dehisces depressions of the Ra/nunculi and the nectaries 
lat( rally or somewhat externally. The very of the Hellebores, &c. 

numerous carpels are arranged spirally on the * Or it may be that the outer stamens become 
superior dilat^ part of the receptacle ; each petaloid ; which comes to the same thing, since 
tapers above into a recurved style, after the facts established by Payee the pieces 

* The characters presented by the nectariferous of the corolla and androceum are here on one 
pit and its prolongations, or the sort of scales continuous spiral. Hence when the trans- 
which accompany it, have served to establish formation goes further we have the numerous 
several sections in the genus Ranunculus. In species with double flowers, of which so many 
Batrachium the pit is surmounted by what is examples have been quoted since the time of 

D 2 
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besides the case of double flowers which are frequent in Mamncultts, 
we may find corollas which normally possess a score of petals. We 
may note It. jluitans Lamk., millefoliatm Vahl., saJmginosus Pall., 
cymhalarioB Puesh, pranuorms H. B. K., sibbctldioides H. B. K., 
chilerim 'DQ.,filamentosus Wedd., &c. 

The form of the floral receptacle is itself very variable in the 
genus Bamnculus. Thus, in B. sceleratus (figs. 66, 67) this recep- 



Ranunculus sceleratus. 

Fig. 66. Fig. 67. 

Flower. Longitudinal section of flower. 


tacle, after bearing but a small number of short stamens, swells into 
a nearly globular head covered with numerous carpels. On the 
other hand, the receptacle may elongate above the stamens so as to 
resemble at a distance the cylindro-conoidal form of that of Mgosurus. 
Ceratocephcdm, which cannot be generically separated from the 
Banunculi, gives a manifest example of this. This name M(ench’ 
has given to a species® of Eanunculus characterized only by this form 
of the axis, by its somewhat fewer stamens, and by the lateral pro- 
jections on its carpels.® 


Tolrneport {Inst., 285-293) especially by Db 
Candolle {Mem. de la Soc. d*Areueil, iii. 386). 
Nothing is more frequent than Ranunculi with 
monstrous flowers. (See also Bull. Soc. Bot, 
Fr„ V. 296 ; viii. 348 ; ix. 280, and Adansonia, 
W. 166, &c. &c.) 

* Ceratocephalus, McBNCH,Jlf(^^A.,218. — C.fal- 
iBXtus Pers., i. 841. — DC., Rroddr.,\. 26. — 

Endl., n.4784. — Cratmgonum hispanicum 

Barr., Icon., ^16,2. — Ranunculus Ceratophyllm 
Mist. Oxon., ii. 440, ex T., Inst., 289. — R. 
faloaius L., Spec., 781. — Jaoq., FI. Austr.,t. 48. 

^ Since then, botanists have distinguished 
seven or eight species — perhaps only various 
fljms of a (Angle one. The numerous carpels 
hate a bent or straight style. It has the latter 
directhm in JR. tesftioulatus Bibb., of which Db 
Cakdoclb (Syst„ i. 281 ; Prodr., i. 26, n. 2 ; 


loon. Deless., vi. t. xxiii.) has made his species 
C. ortho cer as. 

^ The ovary of Ceratocephalus contains but 
one ascending ovule with a single coat, like that 
of a Ranunculus. Some have taken as a generic 
characteristic the existence of these bigibbous 
carpels with two empty cells at the base (Gren. 
& Godr., FI. Fr., i. 18). If we seek for the 
origin of these two lateral horns at the base of 
the fruit, we see that they are owing to a sepa- 
ration of the pericarp into two layers, and to 
the increased growth of the outer layer. Hence 
arises within the thickness of each projection a 
cavity recalling that observed in the pericarp of 
NigeUa damasccena. But the seed remains quite 
shut in by the endocarp ; it has two very thin 
coats and al^^undant albumen. 
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Casalea} is the name given to some American Ranunculi in which 
the number of pieces of the perianth may be reduced to three in 
each whorl. But this reduction is not constant/ and besides, all the 
other characters are those of Ranunculus, so that we can hardly erect 
Casalea into a separate section. 

Ranunculus Mcaria L. (fig. 68) has been equally considered as 
the type of a distinct genus,’ be- 
cause its flowers are trimerous, and 
its corolla is double, the pieces of 
the inner whorl being altogether 
or in part deduplicated.* But these 
characters, which may have for- 
merly appeared sufficient to con- LongitudJ/lSn of flower, 

stitute a genus,’ are remarked, the 

one in Casalea, and the other in the Ranunculi strictly so called 
mentioned above, without our being able now-a-days to give them 
a generic value. 

We have stronger reasons for not separating Oxygrapliis’^ generi- 
cally from the Ranunculi, for if we observe the same multiplication 
of organs in its corolla, yet the flower is still on a quinary type, and 
we cannot attribute much importance to the usual persistence of one 
part of the perianth. 

* Casalea A. S. H., Flor. Bras. Mer.y i. 6, 1. 1. of the sepals with regard to the axis. The tacts 

— Enol., Gen., n. 4782. we have since observed in Casalea, the Pseonies, 

s Messrs. Tjiiana & Planchon {Ann. Sc. &c., have necessarily modified our original view. 

Nat., ser. 4, xvii. 12, note) already recognised ® Oxygraphis Bungk, FI. Altaic., suppl,, 46. 

the variability of this character. — Endl., Gen., n.4785\ suppl., i. 1419. — H 00 K.& 

® Ficaria Dill., Nov. Gen., 108, t. 5. — DC. Th., FI. Ind., i. 27. — Walp., Ann., iv. 31. — B. 

Frodr., \. 4A. — Spach, Suit, d Bvff., vVi. H., Gen., 6, n. 12. In the flowers of O. 

Endl., Gen., n. 4785. — F. ranunculoides glacialis Bge. {Ficaria glacialis FiscH.), there 
M(KNCH, Meth., 216. — Ranunculus Ficaria L., are five sepals in a quincunx and often ten petals 
Spec., 774.— Clos, Ann. Sc. Nat., ser. 3, xvii. forming a corolla of two alternating whorls, and 
129. The whole of this work, which is of quite bearing a thickening in which is a glandular 
a special character, should be read. depression at their base. The stamens are in* 

* M. Clos {1. cii., 138) counts from five to definite with extrorse anthers; the carpels each 

eleven. Usually there are three petals in the enclose a single ascending ovule with the micro- 
outer corolla, and the inner petals are in three pyle external. In O. polypetala Hook. & Th. 
alternating groups, one of three, one of two, and {Rammculus polypetalus Boyle, IU.,t. xi*fig. 2. 
the third of -a single piece. (See Payee, Orga- ^CallianthemwmEndlioheri Walp.) the flowers 
nog,, 254. — H. Bn., Adansonia, ii. 202.) are similar, but have from fifteen to twenty petals, 

* Dillen established the genus especially on each of the inner ones being replaced by a group 
account of the trimerous character of the co- of two, three, or four. Hence we may consider 
rolla. Adanbon preserved it, says M. Clos the Oxygraphids as Fioarice, whose flowers are 
{1. ci^., 140) under the name of Scotanwn (Cjesalp. formed on a quinary type ; and just as we cannot 
ex Adans., Fam. 459), borrowed from Behn- separate the two above-mentioned species of 
PELS. Payee and ourselves maintained it Oxygraphis generically from one another, so we 
(Z. cit., 210) on account of its trimerous type, cannot remove them from the Ranu/nculi. (See 
the deduplication of the corolla, and the position Clos, Ann. So, Nat., s4r. 3, xiii. 141.) 
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Nearly all the Bmuncdi have hermaphrodite flowers. They are 
aevertheless accidentally polygamous in some ; and dioecia is nearly 
constant in some American species native in the regions near the 
Antarctic Pole, which have been designated Hamadryaa ;* we only 
admit them as a section.’ 

The Bamneidi are a numerous family ; some have described three 
hundred species; their number may probably be reduced by one- 



Ranunculus repens. 
Fig. 69. 
Stem. 


half. We find them all over the world from one pole to the other — 
common in the temperate^ and cold^ regions of both hemispheres, 
much rarer in the warm countries.® Many are annuals, and sometimes 
are of very short duration.® Some are aquatic plants with the leaves 
submerged, at least in great part. The perennials only survive by 
developing in some of their organs (always near the young shoots) 
reservoirs of nutritive juice, of varying situation, but possessing 
always the same function — that of nourishing the young plants, 
whether they remain in connexion with the parent stock or become 


' Kamadayas Color,, herb., ex Juss., Qen., 
282.— DC., Prod/r,y i. 25. — Spach, Suit, a Buff., 
vii. — BinDL., Oen., n. 4776. — Walp., Ann., i. 7* 
—Hook. F., FI. Ant., ii. 227, t. 85— H. Bn., 
Adansonia, iv. 51. 

* In the female flowers of H. magellanica, 
the carpels are indefinite, each surmounted by a 
small booked style, and containing an ascending 
ovule with the micropyle external. In the male 
flowers are numerous unequal stamens, with 
basiflxed anthers dehiscing by lateral clefts. 
The calyx consists of five sepals, entire, or deeply 
divided into two or more lobes. The petals are 
numerous, as in Oxygraphis, but are long and 
narrow with a contracted claw, at the summit of 
which is a glandular pit. The habit of this 
plant is that of certain Ranunculi, especially 
R. Thapsia. We cannot separate these plants 
from the Ranunculi on account of their dicli- 


nism, for that is observed in Clematis, Tha- 
lictrum, Actcea, &c. ; nor for their numerous 
petals, which may be as many in the Banunculi 
strictly so called. 

* Geen. & Godk., FI. Fr., \. 18, — Reichb., 
Icon., iii. 1-23. — Walp., Rep., i. 33 ; ii. 738 ; 
V. 4; Ann., i. 8, 954; ii. 6; iv. 6 . — Fisch., 
Anim. Bot. (Ann. Sc. Nat,, ser. 2, iv. 332, 
835). — Stev., Ann. Sc. Nat., s^r. 8, xii. 368. 
—8. & Zuco., FL Jap. Fam., 71. — A. Geay, 
III., t. 9. — Wedd., Chlor. And., ii. 300. — Tei. 
& I^., FI. N.-Granat. {Ann. Sc. Nat., s^r. 4, 
xvii. 11.) 

^ Hook., 1%. Antarct., i. 3, t. 1, 2 ; ii. 223, 
t. 81*83. 

« Hook. & Th., FI. Ind., i. 28.— A. S. H., FI. 
Bras. Mer., i. 6. — MAET.,jF7.J5ras.,Ilenonc., 154, 

^ Especially Ceratocephalus (p. 36). 
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detached. In some species with proskate stems, such r^ewt 


(fig. 69), adventitious roots 
are developed at the base 
of the buds borne by these 
runners ; and it is on a level 
with these roots that the 
base of the bud swells into 
a reservoir of nutritive 
juices. In other species 
the subterranean organs 
are developed much in 
the same way as the roots 
(Fr. pattei) of the Ane- 
mones} Others, again, have 
the bases of the stem and 
the branches swollen into 
bulbs as in B. bulbosus,^ 
which takes its name from 



Ranunculus asiaticus. 


this peculiarity. In the 
Fiearia it is the buds axil- 


Fig. 70. 
Kootstock. 


lary to certain aerial leaves which swell at the base, and are after- 
wards detached like bulbels.^ Finally, in other species, like B. asiaticus 


^ In R. acris, for example, the principal axis 
ends in a dower, as do its ramifications. Quite 
at the base of this stem are leaves which are 
destroyed early, and which have buds in their 
axils. These buds in turn develope aerial 
branches which are to bear later on, in the axils 
of their lower leaves, the third generation of 
axes. Thus the base of the stem ramifies and 
becomes a rhizome like that of an Anemone, 
possessing none but adventitious roots. It is in 
the basilar portion of each bud, before the time 
for its elongation, that the nutritive juices accu- 
mulate, which are afterwards to aid in its de- 
velopment. The basilar portions of the divisions 
of the rhizome are more or less woody and dry, 
and they may even separate from the mother 
stock by destruction of tissue, so as to form new 
individuals beside it. 

^ In these species we only have an exaggera- 
tion of the phenomenon of the accumulation of 
nutritive juices in the base of the stem, and then 
in the base of the branches axillary to the lower 
leaves. If then we consider this swelling as a 
bulb, it belongs to the category of solid bulbs. 
Clos attributes this swelling to the collar 
(Ann, So, NaU^ s^r. 3, xiii. 1). Gbenisb 


(Bull. Soc. Bot. Fr,, ii, 369, 721), whose opinion 
we have said (Adansonia, iv. 33, note), should be 
wholly adopted, refers it to the base of the 
stem. 

® In Fiearia, of which the different modes of 
vegetation , and the discassions to which their in* 
terpretation has given rise, have been reported by 
Clos in the work above referred to (Ann. Sc, 
Nat., B^r. 3, xiii. 131), these axillary buds 
become bulbels, the tumid portion of which 
answers to the equally swollen succulent base of 
the subterranean buds of other Ranunculi. Most 
botanists are at variance as to the true nature of 
these swellings. What has proved to us that 
they are of the nature of axes is that they may 
possess two buds instead of one, and that in other 
cases they may bear a normal leaf with a bud 
in its axil. When these buds ore detached from 
the mother plant, like those of other species, 
they are nourished by adventitious roots. 
Ibmisch has shown that we should not confound 
these bulbels with tumid axillary roots. Bbl- 
HOMME has described {Bull, Soo. Bot. Fr,, ix. 
241) in R, Lingua a feet quite analogous to 
what is seen in Fiearia. He says that the 
axillary buds of the submerged part of the 
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(fig. 70), the chief reservoir of juice is formed by the adventitious 
roots, whose cortical portion becomes thick and fleshy, emptying 

itself later on to supply ma- 
terials for the development of 
the buds situated a little above 
the roots near the collar of the 
plant.' 

Close to Mamncvlm comes 
the genus Myomru^ (figs- 71, 
72), which difiTers from it in 
but very few characters.* The 
most marked is the great elon- 
gation of the receptacle, which 
resembles a small cylindro- 
conoidal branch, bearing suc- 
cessively one above the other, 
the perianth, the androceum, and the gynaeceum, whose pieces are 
spirally inserted.^ The calyx consists of from five to six sessile, free 
sepals, imbricated in the bud, and having the base pro- 
duced beyond the point of insertion into a little tongue- 
shaped spur closely applied to the peduncle. The petals 
nearly equal in number to the sepals, and alternating with 
them, have a quite peculiar form (fig. 73). A very narrow 
claw supports a limb hollowed out to form a glandular 
cavity, which has its border much prolonged (but only ex- 
ternally) like the bowl of a spoon. The stamens are few in 
number, and the basifixed anther has two adnate extrorse cells 


Myosurus minwms 
Fra. 71. Fig. 72. 

Flower. Longitudinal section. 



Myosurus 
minimus. 
Fig. 73. 
Petal. 


litems may be detached in winter, and put forth 
adventitious roots in the spring, so as to form 
as many distinct plants. (See further on 
the vegetation of IHcaria, the researches of 
Gbbmain de Saint-Pieeek, SuU. Soc. Phil., 
Jan. 1862, and Pull. JSoc. Pot. Fr., iii. 11.) 

^ ^ In P. orientalis (Genus Cyprianthe Spach, 

jSuit J Puff., vii. 220), the tuber contains the 
nutritive matter in the cortical portion of its 
adventitious roots. We have described (4dan- 
sonia, iv. 32) this tuber as analogous to the 
subterranean portion of Dahlia, with a small 
oentral axis bearing above a crown of buds, 
and lower down conical adventitious roots fleshy 
<m the outside. 

We think it right to again call the attention 
of the reader to the utility of consulting all 
that jBmeoH has written on the organs of 


vegetation of the Panunculacecs in general, and 
the Ranunculi in particular. (See note 3, 
p. 44.) 

2 Myosurus Dill., Nov. Gen., 106. — T., 
Inst., 293. — L., Gen., n. 394. — Juss., Gen., 233. 
— DC., Prodr., i. 25. — Spach, Suit, d, Puff., 
vii. 192 . — Endl., Gen., n. 4780. — B. H., Gen., 
5, n. 8. 

® So that several authors have called the 
typical species of this genus Ranunculus mini- 
mus (Afz., Liljelb. Sv. FI,, 230, ex DC., 1. cit.). 

* According to Payee (Pull. Soc. Philomat., 
May 17, 1845, 69), the arrangement of the 
floral appendices is represented by the fraction 
^ as in the Ranunculi} hence the variable 
number of stamens, and their constant position 
with regard to the sepals. 
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dehiscing longitudinally by two nearly lateral clefts. The carpels, 
numerous and independent, have each a unilocular ovary tapering 
above into a little horn, covered at the tip 
with stigmatic papillae. In the inner angle of 
the ovary is a solitary pendulous ovule, whose 
micropyle looks inwards and upwards (figs. 74, 

75). During anthesis and after fecundation 
the receptacle continues to grow in length and 
thickness, and finally remains covered with 
numerous achenes, each containing a pendulous 
seed. M. minimus L., a very common plant carpei. Longitudinal 
in our country, is a small herbaceous annual, section, 

bearing a certain number of alternate simple leaves on a short stem* 
ending in a floral peduncle. Later other flowers are developed 
below the terminal one in the axils of the upper leaves. Another 
species is distinguished from that of our country by the absence 
or the slight development of the corolla.^ This is not constant, 
and is of no more importance here than in Banunculus. We 
may therefore define the genus Myosurus as Eanunculus with an elon- 



gated receptacle and descending ovules. They are small 
annual plants, of which only two species exist; one 
a native of Western America and New Zealand; the 
other spread over the cold and temperate regions of 
nearly the whole world.’ 

The Anemones* too, are also plants closely related in 
their floral organization to the Banuneuli, from which we 
may say that they differ essentially in two characters only; 
their perianth, instead of consisting of both calyx and 
corolla, is a petaloid calyx ; and (the more important one) 
the adult carpels contain a single suspended ovule, with 
the micropyle turned upwards and inwards. But above 
it we observe (fig. 76) four rudimentary ovules in two 



Carpel opened. 


* Cassini {Opusc, pihyiol,, ii. 390) described 
the caudex of Myomrust an organ which M. 
Clos {Ann» So, Nat,, ser. 3, xiii. 10) refers to 
the collar. 

2 M, apetalus C. Gay, FI, Chil., i. 31, t. 1, 
fig. 1. The absence of petals is not constant in 
this species. 

• Geen. & Gode., FI, Fr„ i. 17. — Reiohb., 
Icon,,m, 1. — A. Gbay, III,, Qen,, i. 8. — Bbnth., 


FI, Austral,, i. 8.— J. Hoos;., FI, Ant,, i. 1. 1, 2 ; 
N, Zeal,, 8 ; Tasm,, 6. — Weddell, Chlor, And., 
ii. 306. — Walp., Ann,, i. 7. 

^ Anemone Hall., Heloet,, ii. 60.— T., Tnstit., 
275 (part.). — Juss., Qen,, 232. — DC., FrodA*., i. 
16. — Spaoh, Suit, d Buff., vii. 242.— Endl., 
Gen., n, 4773. — Payee, Organog,, 254. — B. H., 
Gen,, 4, n. 4 . — Oriba Adans., Fam. PI., ii. 459. 
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vertical rows, which always remain in the state of cellular tubercles. 
Besides this the receptacle is convex ; the stamens are numerous, as 
well as the carpels. All the other characters are variable. Take, 
for instance, the flower of J. alba Juss. (figs. 77, 78), or of any 



Anemone alba* 

Fig. W. Fig. 9^8. 

flower. Loaigitudixuil maUm ilower. 


of the many allied species;’ we see liat the calyx is formed of five 
petaloid sepals quincuncially imbricated in the bud, and that the 
stamens are all fertile, each having a basiflxed two-celled anther 
dehiscing by two nearly lateral clefts.’ The ovaries are surmounted 
by a horn-shaped style of variable length, glabrous or hairy.* The 
flowers are terminal, and accompanied by a leafy involucre placed on 
the axis at a variable distance from the perianth. The other 
species of this genus have their flowers exactly similar in all 
fundamental points ; but the number of pieces in the perianth 
is often increased, so that we sometimes find six, three outside, 
and three interior to these, alternate with them, and thinner 


* See Obs, sur Us OvuUs des Anemones et de 
qwlques autres Menonculacies (Adansoniaf i. 
834)i and MSm. sur la Fam. des Uenoncvlacees 
(Adansoniaf iv. 62). It is only in exceptional 
cases that we see two, three, five, or six cellular 
prominences answering to abortive ovules. 

* Which all belong to sections iv. (Anemo- 
naniiea) and v. (Anemonopsis) admitted by De 
CA ifDOl/iiB (Prodr., i. 18, 21), in the genus 
Anemone, 

^ The deft is often turned rather inwards than 
outwwrds. This occurs in A, alba, pennsphamoa 
(Adansonia, iv. 16), narcissijlora, nemorosa, &c. 
The contrary b little marked in A, japonioa 
(alba), ranunonhides, &o. The filaments are 


usually unequal, the lower being usually the 
shorter. We have also pointed out (Adansonia, 
i. 837) the two glandular projections found on 
each side of the top of the filament in a large 
number of species. 

* Several authors following De Candolie’s 
example have made use of this character to esta- 
blish sections of the genus. Thus, PuUaiilla 
(Prodr. y i. 16,) and Preonanthus (17) liave carpels 
surmounted by long bearded styles like those 
of certain species of Clematis. The sections 
Anemonanthea, Anemonospermos, and Omalo<- 
ca/rpus (21) are, on the contrary, marked by 
styles that project but little. 



EAmiNOULAOEM. 


43 


and more coloured ; so that we have a double verticil. Elsewhere 
the number of petaloid leaves becomes much larger, either on 
account of the deduplication of the 
interior ones, and their replacement by 
pairs of appendages, or owing to the 
gradual transformation of the outer 
stamens into coloured blades, so that 
the flower tends to become double.* 

In A. nemoroaa L., the Wood Anemone 
(Fr. Sylvie, figs. 79, 80), the normal 
number is six sepals in two whorls, so 
that this and all the allied species^ are 
to the other Anemones what the Mcaria 
are to the Bmuncdi, properly so called. 

The other parts of the flower present 
variations of only secondary importance 
in the numerous species of this genus. 

Thus tlie stamens are usually all fertile ; 
but in PukaiiUef the outer stamens, 
shorter than the rest, become quite 
sterile, and are represented by more or 
less glan- 

dular sta- _ IWlV 
minodes. 

The car- 
pels, in- 
stead of 
being sur- 
mounted by a slightly projecting horn, may be produced above 
into a long bearded tail ; and many authors have used these 




Anemone nemorosa, 

Fia. 80. 

Longitudinal section of flower. 


Fia. 79. 


' See on the subject of Anemones with double 
flowers the now classical work of De Candolle 
{I, cit.. 388) which contains the names given by 
florists to the different parts of the double flowers 
of Anemones. Besides modifications in form and 
size, all the parts of the flower may become 
chloranthous. In the monstrous Wood Anemones 
often cultivated in our gardens, the stamens 
usually become sterile, still retaining, however, 
somewhat of the normal form and tint. The 
largest, spathulato petaloid blades, which arc 
found towards the centre of the flower, and are 


the better developed as they approach it, are due 
to the metamorphosis of the carpels. 

2 Frodr., i. 20. In some years and localities 
the Wood Anemones have always six sepals; 
those with eight sepals have been common this 
year [1867 ? Teans.] at Meudon. In this species, 
as in many others, the flower droops as it fructifies. 
Adanbon calls the Wood Anemone **Oriba** 
{loc, city 459). 

* AnemoTie Pulsatilla L., Spec., 769.—- DC., 
Pfodr,, i. Vl .’^Pulsatilla T., Instit., 284, t* 148* 
— Spach, Suit, d Buff,, vii. 263. 



iiiy&cfeHMi in fanning a oartain nnmber of sections in tho ^ntp 
Anemone.’ The adiene itself may be either glabrous, or covered 

with a thick down, which, as 
in A. virginiana (figs. 81 and 
82), envelopes all the carpels 
with a kind of fleece, which 
assists in their dispersion.’ 

All the Anemones are herbs 
with perennial subterranean 
stems, much branched, and 
known in commerce as 
“roots” (Fr. These 
rhizomes give rise to aerial 
branches, which bear usually 
alternate leaves, often 
the petiole dilated into a 
sheath below, the blade simple, lobed, or even deeply dissected and 
compound, which difference may be noticed in passing from one 
leaf to another on the same plant. The flowers are usually terminal, 
and often solitary ; but otherwise younger flowers spring from the 
axils of the upper leaves, forming a sort of cyme with a recurrent 
inflorescence. Most usually one or several of the uppermost leaves 
form under the flower an involucre, which may simulate a calycine 
whorl. Sometimes its elements are independent of one another, and 
the leaves may even retain their petioles, as in the Wood Anemone, 
(fig. 79). Sometimes, on the contrary, they become connate, so that 
the involucre appears single below, while above it is variably divided. 
Its leaves are sometimes sterile, and sometimes provided with axillary 
buds, which expand after the terminal flower.'* Usually the involucre 




AnemoM mrginiana. 

Fio. 82. Fia. 81, 


Longitudinal section of fruit. Fruit. 


* See p. 42, note 4. 

* De Candolle makes this the chief charac- 
teristic of his Bection Fulaatilloides, y/Mch includes 
only species from the Cape. 

® On the subterranean organs^of most Banun^ 
tmloeecB (as we have already said), and especially 
on those of the Anemones, the whole of the 
remarkable works of Ibmibch should be read. 
What refers to the Anemones was published in 
the JBotamaehe ZeUung (4, Jan. 11, 1856) and 
trandated in the Ann, So, Nat, (s^r. 4, vi. 
214)* In this work, the author refers to other 
poblications of himself and others on the same 
sdl^ect ; he describes the mode of formation of 


the more or less ramified rhizomes of the Ane- 
mones, especially A, coronaria, Pulsatilla, and 
Hepatica, He further shows that the plan of 
evolution of the subterranean parts might be 
used to characterise certain sections in the genus 
Anemone ; and hence, refusing to leave A, nemo- 
rosa and rarmnculoides in the same group with 
A, sylvestris and haldensis, he proposes to esta- 
blish a distinct section for these last, which he 
terms Hyalectryon, 

^ This is constant in each of the leaves of the 
involucre of A, narcissijlora L., which De Can- 
dolle makes the type of his section Omalocarpus, 
and of the neighbouring species, A, sibirica^ 
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is at; some distance &om the flower; but in Hepatica,^ and Bar- 
neou^d * the sessile leaves are normally so near the colonred peri- 
anth as to play the part of a true foliaceous calyx. Finally, in 
some species, it is said, the involucre is completely wanting.* 

Adonifi^ has been considered by all botanists as a distinct genus 
from Anemone, because the inner leaves of the perianth are more 
distinctly petaloid than the outer ones, which their more greenish 
tint has alone led to be considered as sepals. But we shall not admit 
this separation, because this difference in the coloration and texture 


of the two whorls of the perianth 


umhellata. The principal axis ends in a flower, 
and the younger flowers axillary to the leaves of 
the involucre grow quickly enough to simulate a 
sort of umbel with the central Aower. This is 
in appearance only, however, for the inflorescence 
is really a centrifugal cyme with only secondary 
flowers. In other species, as A. virginiana, 
ranunculoides, we usually only observe two 
flowers — one terminal, the other in the axils of 
one of the bracts of the involucre. Jtjssietj 
long ago remarked (M6'ni. Acad, Ann, 73, p. 229) 
that one of these flowers may have only male 
organs. In A, nemorosa, the existence of the 
lateral flower is quite exceptional (See Bull, Soc, 
Bot, Fr., vi. 290). 

^ Hepatica Dill., Nov, Gen, Oiess., 108. — 
DC., Prodr,, i, 22.— Spach, Suit, d Buf., vii. 
240. — E, triloba Chaix. ap. Vill., Dauph., i. 
336. — E, nohilis Reiciib., Ic. Ran., 47. — 
Anemone Eepaiica L., Spec,, 768. — Gben. & 
Godb., FI, Fr., i. 15. The petaloid perianth of 
Eepaiica is double and triinerous, the outer 
whorl alternating with the involucre, and the 
inner whorl with the outer ; but this inner whorl 
has far more often four, five, or more leaves, owing 
to the occurrence of the deduplication. The 
lateral anther cells have a nearly marginal 
dehiscence, rather introrse than extrorse. Each 
carpel contains five ovules, the development of 
the four highest of which (arranged in two pairs) 
is early arrested {^Adansonia, ii. 206). Another 
very remarkable peculiarity of Eepaiica is that 
of its mode of growth, very clearly explained by 
Bbattn in his work, Das IndiviA/uum der 
PJlanze (63, 73, t. 1, fig. 3). We have seen 
(Adanaonia, ii. 204) that the rhizomes of Eepaiica 
b«ir buds destined to become true branches in 
the following Spring, bearing leaves and flowers. 

« These branches with very short axes at first bear 
alternate whitish scales. These are enlarged pe- 
tiolary sheaths, and may bear a small rudimentary 
blade at the tip. The lowest are sterile, but 
higher up each bears a flower in its axil. Still 
higher the scales become perfect three-lobed 
leaves. This explains how it is that the flowers 


exists also, though to a less degree 


of this plant appear above ground before the 
leaves. The parts expand in order of formation : 
first the flowers, answering to the scales or lower 
leaves, and afterwards the leaves at the top of 
the branch.'^ Finally, the dowers of Hepatica 
are axillary, and the axis of vegetation not 
terminated. See here, as elsewhere, the works 
of Ibmisch (p. 44, note 3). 

It is only exceptionally that the involucre of 
Eepaiica is at a distance from the flower. It is 
normally so near it as to play the part of a calyx 
to the petaloid pieces of the perianth. We may, 
indeed, even consider it as such, following Patbb 
{Organog., 254), who regards it as analogous to 
that of Ficaria (see Adansonia, ii. 204), It is 
difiicult to pronounce decisively what absolute 
value we must assign to the involucres and calyces 
in a family of plants which instead of being, as 
is usually held, a type of organic perfection, is 
probably a collection of degenerate types in which 
there is no precise boundary-line between the 
floral organs and those of vegetation. (See, on this 
subject, M. Chavin's work entitled Fasai but 
la Meaure d*Flevation, ou de Perfection Or- 
ganique, &c.) We have seen the involucre of A, 
pavonina entirely formed of red petaloid blades 
like those which usually form a perianth, and at 
a variable distance from the rest of the flower. 

* Barnemdia chilenaia C. Gay, FI, Ckil., i, 
29, t. 1, fig. 2. — Anemone B. H., Gen,, 4. — 
The leaves of the involucre, five or six in number, 
closely applied to the flower are considered by 
Bentham & Hookeb as only three leases, 
bipartite and lobed. 

® “ In A. integrifolia Spe., Peitz., Linncaa, 
XV. 694 (Hamadryade andicola Hook., Icon, PI, 
ii., t. 137), involucrum omnino deeat, Cceiera 
omnia cum Anemone conneniunf* (B. H., Gen,, 4). 

* Adonis Dill., Nov, Gen, Qiesa,, 109. — L., 
Gffn., n. 698. — J., Gen,, 232. — DC., Prodr., i. 23. — 
Spaoh, Suit, d Buff,, vii. 222. — Endl., Gen,, n. 
4778. — Stev., Ann, Sc, Nat,, s4t. 8, xii. 370. 
— B. H., Gen,, 6, n. 6.— H. Bn. Adan- 
eonia, iv, 62. — Ranunculi spec. T., 291. — /Stir- 
pedorUa Adasts., Fam, PI,, ii. 601. 
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in many Anemones, and because the species of Adonk have also the 
singular character, that of their ovules, at first five in number, the 
inferior one alone is completely developed and usually becomes pen- 
dulous,* with the raphe dorsal and the micropyle turned upwards 
and inwards. The fruits of the Adonids are more fleshy than those 
of the Anemones before they are perfectly matured ; indeed, at one 
stage they form true drupes.’* The total number of pieces in the 
perianth varies as in the Anemones. They are annual herbs, like, 
for example, A. autumncdis L., vulgarly known as “Pheasant’s Eye” 
(Fr. Goutte-de-sanff, fig. 83), or perennials, whose subterranean part 
grows in the same way as in the Anemones. This is especially the 




Adonis autumnalis. 
Fig. 83. 
Flower. 


Adonis vernalis. 
Fig. Si. 
Flower. 


case with A. vernalis L. (fig. 84), and in the closely allied species which 


* We have shown (Adansonia, ii. 209) that 
in the section Consiligo the ovules are some- 
times pendulous with the ovule upwards 
and inwards, and sometimes ascending with the 
micropyle downwards and inwards ; but all this 
amounts to the same, as it only depends on the 
great relative increase of the back of the carpel 
in its lower or upper part. As to the existence 
of five ovules in the first stage of the carpels, it 
is easy to show in the young flowers of A, 
a^mnaUi and (tstwalis L., and in the ripe 
state we find the four superior ovules as small, 
oeUnlar prqjeotiona (Adantonia, i. 335). 

* The fruits of A. vernalis are arranged on 
the aocresoent receptacle in a spiral order, of 
which may be clearly seen the three secondary 
spitalB in one direction, and five in the other. 
The fruits dry up rapidly on iklling off the axis. 


But if we examine them before their fall, we see 
that each is a true drupe, with the style persisting 
as a little recurved horn. The mesocarp is fleshy ; 
the endocarp represents a dark, fovoolate, tes- 
taceous, brittle shell. The seed is usually as- 
cending, even when it succeeds a descending 
ovule ; this is owing to the unequal growth of 
the different parts of the fruit as it ripens. The 
hilum is turned downwards and inwards; but 
not quite inferior, as the seed is now only hemi- 
tropous, and the micropyle is much lower and 
more exterior. The s^ has two very distinct 
coats ; the outer of loosely packed cells, the other 
of more compacted elements. In A, cestivalis, 
too, the seed is covered with a foveolate, thick, 
very bard shell, and by a mesocarp which is 
at first fleshy and greenish. In both species the 
ovule has two coats. 
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with it constitute the group Comiligo, plants with yellow flowers, 
petals usually very numerous,’’ and an involucre completely surround- 
ing the floriferous axis as in most Anemones. 

KnowUmic^ is a group of plants from the Cape, which have all the 
floral characteristics of Consiligo, and therefore of Adonis, from which 
they only dilFer in the truly fleshy consistency of the pericarp, and 
the habit and foliage which recal those of some of the Umbellifers 
and of certain species of the genus Anemone, to which we must 
equally unite Knowltonia. 

Thus constituted," our genus Anemone includes about eighty 


^ Adonis^ sect. ii. Consiligo DC., Prodr.y i. 24<. 
— Gen, Adamanthe Spach, Suit. dBvff.yV\\, 277. 
Its type is A. vernalis L. {Spec., 771) whose 
organization we have specially studied {Adanso^ 
nia, i. 335 j ii. 209 ; iii. 53). The most striking 
character of plants of this group is that their 
subterranean stems are perennial as in the true 
Anemones. If wo study one of these rhizomes 
before the winter we see that it bears adven- 
titious roots and large shoots, some only leafy, 
others terminated by a flower. Each first bears 
scales and then imbricated leaves. These scales 
represent the petiolary sheaths as they are often 
seen surmounted by a rudimentary blade. Like 
the leaves they have often axillary buds, which 
by their development cause the great ramification 
of the rhizome. The already formed flowers show 
that the petals continue the spiral series of sta- 
mens externally without its being possible to fix 
the boundaries between them j so we ought, in 
all probability, to consider them as staminodes 
like the nectaries of the Hellebores, &c. 

^ A. (Bstivalis may have flowers with only five 
interior leaves or petals to the perianth. More 
usually a certain number of them are dedupli- 
cated j then occupying the intervals between the 
sepals in groups of two, three, or more, as in the 
Hepaticas and the Wood Anemone. In Consiligo 
there are often as many as fifteen, twenty, or 
more of these inner leaves. 

* Knowltonia Salisb., Prodr. , 372. — DC., 
Prodr.y i. 23. — Spaou, Suit, d Buff., vii. 231. — 
Endl., Gen.y n. 4775. — B. H., Gen. 4, n. 5. 
— Habt. k Bond., FI. Cap., i. 4. — K. rigida 
Salisb. {K, hirsuta DC. — Anamenia coriacea 
Vent., Malm^ais., i. t. 22. — Adonis capensis 
Thitnb. — L., Spec., 772) is often cultivated in 
our botanical gardens. As we have stated (ATor- 
ticul, Frang., xv. 2, t. vi. and Adansonia, iv. 
62), the perianth is formed of a score of some- 
what greenish-yellow leaves, without any distinc- 
tion of colour between calyx and corolla. In this 
respect it resembles exactly an Anemone like A, 
japonica, whose inner sepals may be numerous, 
imbricat^ and narrow, but are otherwise similar 


to the outer ones. The habit, foliage, and inflo- 
rescence are the same in both, only the flower of 
Knowltonia is somewhat smaller. The only diffe- 
rentiating character is that the fruit of the 
latter becomes fleshy when fully mature. In 
this respect Adonis, with its fruits that remain 
drupaceous for some time, stands intermediate 
between the true Anemones and Knowltonia. 
But here, as with the other Banunoulaoece, 
we lay but little stress on the consistency of 
the perianth. The stamens are indefinite, the 
outer ones shortest ; the anther dehisces laterally, 
and the filament forms a small projection beneath 
it on each side as in the Anemones. The carpels 
are on short stalks, and the style is horn-shaped, 
with a groove on the inner surface, whose lips are 
charged with stigmatic papillsB. 

* According to our views {Adansonia, iv. 52) 
this genus consists of the following sections — 

I. Outer stamens sterile : 

1. Pulsatilla (T.). 

II. Stamens all fertile : 

2. Fuanemone. Involucre at a distance from 
the perianth which is either simple quincuncial 
and pentamerous, or provided in addition with a 
variable number of internal imbricated leaves. 
De Candolle's sections, with two exceptions, 
are included in this group as secondary divisions. 

3. Sepatica (Dill.). Involucre near the pe- 
rianth, which is trimerous, with frequent dedu- 
plication in the inner whorl. 

4. Adonis (Dill.). Perianth double or triple, 
with the inner leaves petaloid and the outer 
leaves more or less green (sepaloid). Flowers 
primary. Fruit drupaceous, at least for a certain 
time. Involucre very imperfect. 

5. Knowltonia (Salisb.). Perianth with mul- 
tiple leaves, the outer little if at all distinct from 
the inner in either consistency or coloration. 
Fruit bacciform. 

6. Consiligo (DC.). Perianth with multiple 
leaves, the inner a little more distinct from the 
outer than in section 5, and less so than in sec- 
tion 4. Fruit half fleshy at maturity. Involucre 
more complete than in section 4. 
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species of plants, often cultivated for the beauty of their flowers, and 
found chiefly growing in the temperate regions and cold and hiUy 
countries all over the world. Knowltonia and Adonis belong only to 
the Old Continent; but the true Anemones, though more abundant 
in Europe and Asia,' are also met with in America." 

Ranunculus rutcefolius L.,* which has become the type of a small 
genus under the name CaMianthemum* presents, with the habit of a 
Ranunculus, flowers which are externally exactly like those of an 
Adonis. The perianth consists of a herbaceous quincuncial perianth 
and a double corolla with membranous leaves, variable in number 
and subject to deduplication." The base of each petal (fig. 85) has 



Callianthemum rutipfoUum. 

Fig. 85. Fia. 86. Fig. 87. 

Petal. Carpels opened at different ages. 


a small nectariferous depression with the inner border nearly hori- 
zontal ; the stamens are indefinite." But the chief characteristic of 

1 WiXP., JRtfjp., i. 14; ii. 738; v. 4; Ann.^ * The corolla of C. rutcsfolium C. A. Met. is 
i, iv. 13.-— Hook. & Th., FI. Ind,, double. The outer whorl is formed of five petals 

i, 19 . Hakv. & Bond., FI. Cap., L 5. — Benth., alternating with the caducous sepals. The inner 

FI. Au 9 tr., i. 8. — 8. & Zuoo., FI. Jap. Fam., 70. one is formed of one, two, or as many as to five 

* C. Gat, FI. Chil., i. 19. — A. Ghat, Oen. petals, which alternate with the former, and of 

HI., t. 3-6 .— Weddell, Chloris andina, ii. 298. which several may undergo deduplication. The 

8. H., FI. Bras. Mer., i. 4 . — Maet., FI. flowers then have from six or seven to fifteen 

JSrasiL, Renonc., 160. petals, and when these are numerous the inner 

* FI., 777. — Jacq., Coll., \. 186, t. 6, 7, ones are relatively narrow. 

— ^DC., Frodr., i. 80 . — Eanunoulus Bellardi ® In C. accpule Camb. the anthers have a mar- 
VlLL^ Bauph,, 4, t. 49. ^nal dehiscence. In C. rutcBfolium C. A. Met., 

* C. A. Met., in Ledeb., FI, Alt., ii. 836. — it is just a little more interior than exterior. In 
EirDL.» Chn., n. 4779. — B. H„ Gen. 6. n. 7. — both the filaments are flattened and the anthers 
Walt., Bep., I 88; Ann,, iv. 16.— H. Bn., basifixed. 

Adamonia, iv. 2^ 68. 
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the order is that each carpel originally contains two ovules, of which 
one alone attains its full development, and appears suspended beside 
its aborted fellow, with the raphe internal and the micropyle turned 
upwards and outwards.' CaJlianthemum has, therefore, but one seed 
in each achene. The plants are herbaceous perennials, with alternate 
compound leaves and terminal flowers. As yet but two species are 
known ; one European^ and the other Asiatic." 

The Canadian plant Hydrastis* which we refer with some doubt 
to this group," has regular flowers, usually" hermaphrodite; the 
perianth, simple and very caducous,' consists of only three petaloid 
leaves. Above this the receptacle, of the same form as 
in Ranunculus, bears numerous stamens and then carpels. 

The stamens are free, each consisting of a filament 
dilated above, and a basifixed anther with two cells de- 
hiscing by nearly lateral clefts.® Each carpel is composed 
of a unilocular ovary, tapering above into a style, whose 
apex is dilated into two lateral papillose and fringed lips. 

Half-way up the inner angle of the ovary (fig. 88) the 
placenta forms two vertical projections, each supporting 
an ovule. These ovules are at first horizontal and placed 
back to back ; but as they grow, one becomes ascending 
with the micropyle usually downwards and outwards, Sydrasiu , 
the other descending with the micropyle upwards and ^*^88 
inwards. The fruit consists of a variable number of carpei. 
berries united into a head, and buried in the mass we Longitudinal 

section. 

find seeds with thick coats containing a small embryo 

at the apex of abundant fleshy albumen. This plant, the only one 



^ We explained for the first time in our 
MSmoire sur la Famille des Renonculacees 
{Adansoniaf iv. 23) how in C. rutcsfolium there 
are first of all two ascending ovules ; then how 
the one of them, which has become superior, 
compresses the other and forces it down, in- 
creasing gradually at its chalazal end, so that its 
micropyle remains above and turned outwards. 
Figs. 86 and 87 represent two phases of the evo- 
lution of these ovules. That which becomes fertile 
has two coats. In C. acaule the carpels are 
stipitate, and the stigmatic papillae are borne on 
the summit of the ovary. In C. rutcejblium the 
ovary tapers above into a style papillose at the 
summit. 

2 Keiohb., loon,, iii. 25. — Gben. & Godb., 
FlFr., i. 17. 

* Cams., in Jacqctbm., Fby., 6, t. 3 . — Dok., 
VOL. I. 


in Koyl., Himah, iii. 46, 63.— -Hooz. & Th., 
FI. Ind., i. 26. 

* Hydrastis canadensis L., Spec., 784. — J., 
Qen.y 232. — MiCHX., Am. Bor,, i. 317. — DC., 
Brodr,, i. 23. — Spach, Suit, d Buff., vii. 383. — 
Endl., Gen,, n. 4777. — Hooe., Bot. Mag., t. 
3019, 3232.— A. Guay, Gen. III., 1. 18.— H., 
Gen., 7, n. 16. — H. Bn., Adansonia, iv. 25, 
63. — Warneria canadensis Mill., Icon., ii. 190, 
t. 285. 

^ Its habit and flowers bring it somewhat near 
Aetcea. Most authors make it a Hellebore. 

® Sometimes there are flowers without a gynae- 
ceum. 

^ Hence we are ignorant of its ©stivation, which 
can hardly be observed except on a living plant. 

® Nearer, however, the internal than the ex- 
ternal face. 


B 
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m Oaatdft and the United SUtes. From its stock 
. . 8]^g. ^Mch bears only a small number of 

ritoiMte pebolalie pahnatifid leaves,’ and is terminated by a soKtary 


in. CLEMATIS SERIES. 

T\i© genus Clematis^ has regular, usually hermaphrodite, flowers, 
lu a large number of the species cultivated by us as ornamental 
plants — as, for instance, C, montana, Benth. (fig. 89) — we find at the 
base of the convex floral receptacle (figs. 90, 91) a single petaloid 
perianth consisting of a calyx of four free sepals,® valvate of in- 


Fig. 89. 
Flower. 



Clematis montama. 

Fig. 90. 

Longifcudinal section of flower. 


Fig. 91. 
Diagram. 




duplicative* prsefloration. The numerous hypogynous stamens each 
consist of a free filament, and a hasifixed anther with two lateral 


^ The duperior leaf is usually sessile. The in- 
ferior has often two small glands at the base of 
its petiole. 

* Clematis L., Gen.^ n. 696. — Juss., Gen., 
28^.— DC., Prodr., i. 2 . — Endl., Gen., n. 4768. 
—Space, Suit, d Buff., vii. 257. — B. H., Gen., 
8.— Walp., Bep., i. 8; ii. 737; v. 3; Ann., j. 
8, 963 ; ii. 3, 6; iv. 3, 9, — Clematiiis T., Insiit., 
t. 160; Cor. 20. — Trigula Noeonh. — 
Stglurus Rafin. — Clematopsis Boj. 

^ Two of these sepals are lateral; the two 
others are anterior and posterior. Payee 
{Organog., 252) has seen that they arise in twos; 
the former pair after the latter. 

^ The squds therefore touch, not by their 
edgeB, but by the lateral portions of their outer 
anWhoe. The portion thus inflected in the bud 
varies in extent in different species ; and when it 
is veiy Unige the sepal is here thinner, and usually 


of a paler tint. Later on, ^fler the expansion of 
the flower, the sepals which were valvate may even 
overlap one another by the thin expanded 
margins, as wo have ascertained {Adansonia, 
iv. 53). We have also shown {1. cit., 55) that 
then the flower of a Clematis becomes exactly 
that of an Anemone, and so the two series are 
closely bound together, and might even be con- 
founded when W'e add that “ the outer stamens of 
Clematis become staminodes in Atragene and 
Naravelia, as happens in the section Pulsatilla 
of the genus Anemone ; that the fruit of this same 
Pulsatilla is exactly that of Flammula s and 
finally, that in Cheiropsrs the flower has an in- 
volucre wanting in the other sections of the genus 
Clematis, but recalling that of the true Ane- 
moTies** The habit, too, of Anemone Japonioa is 
met with in C, tubulosa and some others. 
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adnate cells, dehiscing longitudinally by nearly marginal clefts.* The 
carpels, also very numerous, are each composed of a unilocular ovary, 
surmounted by a style grooved vertically along the whole of its inner 
border, and slightly dilated at the tip. The whole of the upper part 
of its lips is covered with stigmatic papillae. In the inner angle 
of the ovary is a placenta which bears a fertile descending ovule 
with its micropyle upwards and inwards ; and above it, in two ver- 
tical rows, are a few* sterile ovules reduced to minute cellular nuclei. 
The fruit is multiple, consisting of as many achenes as there were 
carpels ; the fleshy albumen* of the seed surrounds a minute embryo. 

In other species of this genus, such as Traveller’s Joy (C*. Fitalba 
L., !Fr. Herbe aux Gueux) the 
flower may equally consist of 
four sepals, or it may have 
flve, six, or more. From six 
to eight or ten are almost 
constantly found in the beau- 
tiful large-flowered species 
cultivated in our conserva- 
tories, as C. lanuginosa, patens, 

Jlorida, &c. The asstivation 
is on the whole the same as 
in C. Vitalba, but the thin 

indexed portion of the sepal is here much broader.^ We find 
the same condition in C. Viticella L., and the other species which 
have been united with it into a special section.* They are also dis- 
tinguished by another feature ; the achene is only surmounted by a 
short point (fig. 92) formed by the persistent base of the style. In 
the other species, such as C. Vitalba, the style persists on the summit 



Clematis ViliceUa. 
Fig. 92. 
Fruit. 


Clematis Vitalba, 
Fro. 93. 
Fruit, 


* In C. Viticella the lines of dehiscence 
are slightly internal ; so too in C. Vitalba. 
Tliey ai*e decidedly lateral in C. cvrrhosa; in- 
trorse in Atragene and Naravelia. Messrs. 
Bkntham: & Hooker gay ( Qen. i.) : ** Antherm 
introrsum dehiscant in Clematidibus 2 in- 
diois** 

* The number varies; there are usually four 
in two vei’tical rows ; more rarely two only, or 
SIX. or eight. The superior ovules are always the 
least developed. M. Rcepeb saw, in 1849 (JBot. 
Zeit., 1852, col. 187), four ovules in CAntegrifolia. 
Pater was the first to show, in C. calgcina, the 
order of the evolution of the five ovules (Organog., 


253, t. 58). The existence of these abortive ovules 
is another mark of the resemblance between Cle- 
matis and Anemone, 

® Its consistency varies; it may even become 
quite homy. 

* It is especially in these that we have imbri- 
cation after the opening of the flower. (See note 4, 

p. 60.) 

* Viticella DiLL., Nov. Gen. Oiess. 166. — 
Spach, Suit, d Buff. vii. 272. — Sect, ii., DC., 
Syst. i. 160, Prodir, i. 8. Viticella^ admitted as a 
genus by Seringk {FI. dea Jard. &c, iii. ^), 
includes Clematia Viticella, Viovna Jlorida^ 
eeerulea toad cyUndrica, 

e2 
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of the fruit as a long plume covered with hairs which render it quite 
feathery (fig. 93). Other species form a transition between these/ 
as these hairs are only developed on the lower part of the 
style, leaving the stigmatic portion naked; such, for 
example, is C.fmtida !Raoul (fig. 94). 

C. cirrhosa L. and some nearly allied species have 
been grouped by De Candolle’ into a separate section, 
as the flower possesses an involucre formed of two lateral 
bracts, cohering for a great part of their length, and 
entirely enclosing the bud when young. The calyx has 
here also four sepals. Above this the receptacle becomes 
ovoidal, bearing numerous stamens, each with a fila- 
ment flattened below, and an anther whose lateral cells 
dehisce by somewhat introrse clefts. The surface of the 
style is almost entirely covered with long villi. 
cumatisfaUda. Finally there are species of this genus where the 
Fio. 94. flowers become polygamous or monoecious by the abor- 
tion of one set of sexual organs, and other species where 
the flowers of different sexes grow on different plants, as in C. diwca 
L. which grows at the Antilles.^ 

LiNNiEUS separated Atragend from the genus Clematis (in which 
De Candolle again replaced it),' because its flowers possess corollas. 




Clematis alpina. 

Pig. 95. Fig. 96. 

Flower. Longitudinal section of flower. 

But the petaloid tongues, from twelve to twenty in number, found 
within the calyx of A. alpina (figs. 95, 96) or sibiricd! are not true 


* Sect. Flammula DC., Prodr., i. 2 (incl. 
Vioma Spaoh, Suit. ^ Buff., vii. 268). 

* After Kaodx, Choix de Bl. N. Z4l., t. xxii. 

* phmdropeis DC., Sifst., i, 162; Prodr., i. 9. — 
CUEBISB., P'1* JBalear. (in M4m. Mus., vii. 201). 

^ To toe spedes appears polygamoos, rather 

than aa the descriptions assert. 


® Atragene'L,,Gen., n. 695. — Jtrss,, Q-en,, 232. 
— Endl., Gem, n. 4769. — Spaoh, Suit, d Buff., 
vii. 257 (A. Gbas {in Bull. Soo, Bot, Fr., vii. 
907) proposes to write Aihragene). 

® Syet., i. 165. — Prodr., i. 9 (sect. iv). 

^ Clematis alpina and sihirica Mill., Diet,, jd. 
9, \2.-^Clematitis alpina T., Inst, 294. 
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petals. Not one of these appendages is truly alternate with any 
of the four valvate sepals of the calyx. As we approach the centre 
of the flower, we find the kind of spathulate expansion at their sutnmit 
gradually transformed into a connective, bearing on its inner face 
two anther cells dehiscing longitudinally. At the same time the 
basilar portion becomes contracted to form a true filament. The 
“ petals” of dtra^ene are therefore only staminodes.' Besides, the 
numerous carpels of Atragene have this in common with those of 
Clematis, that the ovule observed on the inner angle of the ovary 
has above it four small ovules in two vertical rows, which never 
become developed.* 

The genus Naravelia* was established for certain Indian species of 
Atragene, whose leaves, instead of being three-lobed, have the middle 
segment abortive, or transformed into a tendril. If we analyse 
N. zeglanica* we find a pubescent calyx of four, five, or six valvate 
sepals, and within this a large number of imbricated stamens, with 
flattened filaments, and two-celled introrse anthers,* dehiscing 
longitudinally, each surmounted by a small prolongation of the 
connective. The carpels are numerous, covered with stiff, erect 
hairs ; and each encloses a suspended ovule with the micropyle 
turned upwards and inwards. This is the only one completely 
developed; but above it, when young, are four others in pairs on 
each side of the suture of the carpel, of which traces are with 
difficulty found when the fertile one is adult. This is another rela- 
tion with Atragene, of which Naravelia also possesses the corolla 
formed of very long petals dilated at the summit and varying in 
number.* But these are only sterile stamens. For a long time 
they are very small, shaped like the outer stamens, and presenting 
above an anther- like swelling, which never becomes fertile. Hence 
we cannot separate Atragene and Naravelia generically from each 
other, and therefore not from Clematis. 


> We must unite these types into one genus, 
for the same reason as we include JBuUatiUa 
in Anemone, and because, as we shall soon 
find, we cannot separate from the true Hih- 
hmiiae those species in which the outer sta- 
mens are transformed into staminodes, &o. 
In several cultivated species of Clematis the 
flower becomes double, like that of the 
mones, 

* Here also it is the study of organogeny 
which revealed to us {Adanwnia, i. 804) the 


existence of these small sterile mhiles. Even 
five or six may be found. 

> Ifaravael HbsM., Zeylan*, 86. 

^ JV. teylanioa DC., Prodr,, L ID. — HodK. & 
Th„ FI, Ind,, i. 3, — B. H., WH,, 4,^Atra0ene 
geylanica L., Aman,, i. 405. 

* ENDUOHxn (Gen., n. 4470) believed these 
stamens to be eltrorse, which would have re- 
moved these plants further firOm Atrdgene, But 
in F, uglamoa they are dhrtinotly introrse. 

* From five to iffceen. 
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Thus constituted* the genus Clematis includes woody, usually 
climbing plants, rarely suflfrutescent or herbaceous, with the leaves 
always opposite and ezstipulate, simple or compound, ternate or 
pinnate, the petiole of variable length and sometimes twining.* In 
Naravelia it bears two leaflets, and is then prolonged into a tendril 
which supports the branches. We shall see later on that the 
structure of these and of the stem presents very peculiar characters. 
The flowers may be terminal or axillary, solitary as in C. Viticella 
It., or, as in C. Fifalba L., in cymes which are themselves united 
into a raceme with opposite ramihcations. In certain species with 
precocious flowering (as C montana Benth.) the flowers are axillary, 
not to the leaves themselves, but to the bracts which represent them 
in the lower part of the bud ; above the flowers the branch afterwards 
bears true leaves, with leaf-buds axillary to them. This genus 
includes about a hundred genera, inhabitants of all the temperate 
regions of both hemispheres, or even of the warmest countries, as 
South America,’ the borders of the Indian ocean. Eastern Asia,’ 
Australia,* and as far south as New Zealand* and Tasmania.' 

Thalictrum* is easy to characterize when we know Clematis ; it is 
Clematis, but with an imbricate mstivation and alternate leaves. If 
we examine, for example, T. aquilegifolium L. (figs. 97, 98), we see 
that the flower is hermaphrodite, and that the pedicel, a little swollen 
above, is continued into a conical depressed receptacle which bears 
the coloured perianth, the androcenm and the gynaeceum, one after 
another. The calyx is formed of four’ decussate free sepals of 
alternative-imbricate aestivation.*’ These leaves have an articula- 
tion as it were at the base, and fall early from the receptacle. The 


' 1. Atragene (L.). 

2. Naravelia (L.). 

8. Cheiropsis (DC.). 

Clematis, 4. Meclatis (Sfaoh). 

5. Fioma (Pees.). — Mwralta 
Sections 7. (Adanb., ex Endl.). 

6. Vitioella (Mcbnoh). 

(7. Mammula (DC.). 

VahaHa is a genus admitted by Seeinge 
( c^. eU„ iii. 93) for Clematie iniegrifollat 
oehtroUma^ and oeata, 

* It lias been noticed that the petioles may 
twine in either direction; and that in the species 
wit^ perdstent leaves the tendrils formed by 
tl^petides persist also. 

• k, S, H., J7. Brae, mer,, i. 1.-~Maet., FI, 
Brae,, Mam$ne„ 146. 


* Roxbijegh, FI. Coromand., 1. 188.— Hook. 
& Thoms., FI. Ind.^ i, 4. — Sieb. & Zijcc., FI. 
Jap. Fam., 68. 

* Benth. & F. Mttell., FI. Austral., i. 1, 

® Hook. F., FI. N. Zealand, 6. 

7 Hook. F., FI. Tasman., 2. 

® Thaliotrum T., Inst., 270, t, 143; Cor,, 
20.— L., Gen., n. 697.— Juss., Gen. 232.— DC., 
Prodr., i. 11. — Spach, Suit, d Buff., vii. 237. — 
Enel., Gen., n. 4772. — Payee, Organog., 263, 
t. Iviii. — B. H., Gen., 4, n. 8. — H. Bn., Adan- 
eonia, iv. 54. 

* There are flowers with flve sepals imbricated 
(sometimes quinooncially), or more rarely with 
six, seven, and upwards. 

The imbrication may be different even with 
four sepals. 
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stamens are very numerous, free, and hypog 3 mous ; each consists of 
a filament with a club-shaped swelling below its summit, which 




Thalictrum aquilegifolmm. 

Fm. 97. 98. 

Flower. Longitudinal section of flower. 


tapers to a point' to support the two-celled basifixed anther that 
dehisces marginally or somewhat internally by two longitudinal 
clefts.’ The gynseceum is formed of an indefinite number of free 
carpels,’ each borne on a slender slalk,^ 
and composed of an ovary which tapers 
above into a beak grooved longitudinally 
alongtheinner angle. Thethickened and 
everted edges of this groove are covered 
with stigmatic papilla?. In the inner 
angle of the cell of the ovary is a single 
ovule, suspended, with its raphe dorsal, 
and the micropyle looking upwards and 
inwards.’ The fruit consists of several 
achenes (fig. 99), whose form varies ac- 
cording to the species and in the suspended seed (fig. 100) we 
find copious albumen, with a small embryo near the summit. 



Thalictrvm elatum. 

Fia. 99. Fig. 100. 

Fruit. Longitudinal section 

of flower. 


^ The filaments are here erect and divergent. 

In many species they are slender and capillary, 
and yet very long ; so that after the flower has 
opened they hang down the pedicel. 

* The anthers are sometimes apiculate, as in 
T. sylvcUictm Koch. When the dehiscence is 
quite mar^nal, as in C. exaltatum C. A. Mey., 
majus Mijbb., &c., each cell opens out into two 
equal panels, which spread out and become plane, 
so as to touch tl^ walls of the neighbouring cell. 
Each anther hi then the form of a double flat 
plate placed edgewise, and,as it were, in a line with 
a radius of the flower ; and all that is seen of it 
is the inside of its cells, from which all the pollen^ 


falls off. Sometimes cultivation transforms some 
of the outer stamens into petals, as in Clematis. 

« When the carpels are four in number, like 
the sepals, it may happen that the former seem 
to alternate exactly with the latter. But this 
relation is certainly not constant. 

< This stalk is wanting in all the species of 
which De Candolle makes his section iii., 
Suthalictrim (Sfftt., i. 172 ; Prodr., i. 12). 

^ This ovule has two coats. Above it may be 
seen a slight swelling of the placental lobes, but 

not sterile ovules in two vertical rows. ^ 

« The form of these achenes is the chief founda- 
tion of the division of the genus into sections as 
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The genus T/ialictrum consists of herbaceous perennials found in the 
cold or temperate regions of Europe,' Eastern India," the Cape,* and 
America.* The leaves are alternate and several times compound.* 
The petiole, dilated at its base into a kind of sheath with mem- 
branous edges, is usually very short and sometimes disappears. In 
certain cases, as in T. aquilegifolium L., we observe small foliaceous 
expansions or stipels at the base of each of the divisions of the 
blade. The inflorescence is usually terminal, and consists of a 
raceme or corymb, with many-flowered cymes for branches. The 
flowers become here, far more often than in Clematis, polygamous 
or monoecious, or dioecious by abortion, especially in Euthalictrum 
and Phgsocarpum. 

Sgndesmon, which was made by De Candolle a separate section* of 
the genus Thalictrum, and which has been also referred to the genus 
Anemone, is distinguished from the preceding group by the enlarge- 
ment of its subterranean portion, its few-flowered inflorescence, and 
the sort of involucre formed by the bracts under the flowers. 
With De Candolle we shall leave this plant beside T. tuberosum 
L., a closely analogous plant, which possesses the flowers of any 
other Thalictrum, with a solitary suspended ovule and no abortive 
ones above it,' contrary to what happens in Anemone. 

Acteea^ has nearly all the essential characters of Thalictrum. 
Thus Actaia Cimicifuga L. (figs. 101, 102), which has been again 
made the type of a special genus," has the habit, the foliage, the 


established by Dk Candolle {Syst., i. 169; 
Prodr i. 11). In Euthalictrum the ovules are 
oval-oblong, with vertical, projecting edges. In 
Physocarpum (Physocarpidium Reichb., Con- 
nect., 192) the achenos arc stipitate and 
triquetrous, with the angles winged. 

^ Gben. & Godb., FI. Fr., i. 4. — Reichb., 
loon., iii. t. 26-46. — Koch (Ann. Sc. Fat., 
B^r. 2, ix. 373). — De Mass as, sur les Thalic- 
trum de France (Ann. Sc. Nat., s^r. 2, ix. 
351).^Regel, TJehers. der Art. G. Thalic- 
trum, welche im Russisch, &c. (in Pull. Soc. 
Nat. Mosc. (1861), 14). 

* Hook. A Thoms., FI. Ind., i. 12. — Boiss., 
Diagn. PI. Or . — S. & Zuoc., F^l. Jap. Fam., 69. 

* Haev. & SoND., FI. Cap., i. 3. 

^ A. Gbay, 111., t. 6. 

^ As many as five or six times, according to the 
BpeoieB. The leaves closely recal those of most 
Umbellifers. 

* § gfumosa (Prodr., i. 16). — Syndesmon 
HoFFUANSCi., P^ra (1832), Int. JBl., 34. — 
Anemonella Space, 8iUt. d Buff., vii. 240.— 


Anemone thalictroides L., Spec., 763. — B. H., 
Gen., 4. Thalictrum anemonoides flore pleno 
(V. Hotjtte, FI, de.*t Serres, stir. 2, i. 165). 

7 On T. Tuberosum, see J. Gay (Bull. Soc. 
Bot, Fr., viii. 330). — Above the ovule are only 
the two vertical, somewhat projecting lips of the 
carpel. Not the less does this plant show the 
close affinity of Thalictrum and Anemone, and 
only confirms that of the latter with Clematis. 
The flowers appear arranged in cymes, and may 
be even solitary. 

® Actcea L., Gen., n. 644. — Juss., Gen., 235. 

• — DC., Prodr. i. 64. — Spaoh, Suit, d Buff. vii. 
275. — Fisch. & Met., Anim. Bot. (Ann. Sc. 
Nat., ser. 2, iv. 333). — Endl., Gen., n. 4799. — 
B. H., Gen., 9, n. 27. — Walp., Rep., i. 60 ; 
Ann., iv. 32. — H. Bn., Adansonia, iv. 64 ; 
Diet. Fnc. Sc. Mid., i. 665. 

® Cimicifuga L., Am. Acad., viii. 193, t. 4 ; 
Gen., n. 1282. — Juss., Gen., 234. — B. H., Gen., 
9, n. 28. — Walp., Rep., i. 60 ; Ann., iv. 32. 
— Actinospora Turcz, Mss., ex Fisoh. & Met., 
h cit., 832. — Endl., n. 4801, 4802. 
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perianth, the androceum,' and the gynaeceum of Thalictrum. Only 
the carpels,’ instead of one ovule, contain an indefinite number* in 
two vertical rows, and become follicles as in the Larkspurs and 
Columbines. The number of petaloid sepals in this plant varies 
from four to six (fig. 101), and they are imbricated in a variable 



Fio. 101. 
Bad. 


Actoea Cimicifuga. 

Pm. 102. 

Flower without the perianth. 



Actaa racemosa. 

Fm. 103. 

Flower without the perianth. 


manner.^ The seeds, like those of the Larkspurs, bristle with small 
projecting lamellae. As in Thalictrum the carpels are sometimes 
sessile (e.g. A. Cimicifvga), and sometimes supported on along slender 
stalk, as happens in A. podocarpa 00.“^ Moreover, the number of 
carpels may also be reduced to one, as happens in the section Con- 
solida of Delphinium ; this may be seen in A. racemosa L.» (fig. 103). 
A. Brachypetcda DC.’ (fig. 104), and especially in the European 
species which Tournefort formerly called Christophoriana^ and which 
under the name of A. epical a (Ang. Baneherry, Herb Christopher') 
(figs. 104-109) is often cultivated in our gardens. This has 
moreover the peculiarity that its pericarp, instead of being dry and 
dehiscent like a follicle, as it is in the other species, becomes fleshy, 
and does not open to free the seeds, which are smooth on the 


* The stamens are indefinite, and equal or un- 
equal. The filament generally tapers towards 
its base, and the anther is always two-celled and 
introrse. 

^ The carpels are always grooved along the 
whole of the inner border. The ovary is sur- 
rapiinted by a style of very variable length, and 
Kfwmetimes very short. 

® They always have two coats, and arise one 
after another, so that the youngest are always 
uppermost. There are also a few close to the base 
of the ovary which arise after the others. 

^ With four sepals we usually find two lateral 
and exterior which overlap one another. The 
posterior sepal usually overlaps the anterior, but 
this esstiration is not constant. When, as in A, 


spicata, we have four sepals and only one carpel, 
its position is not constant, for it is sometimes 
superposed to one sepal, and sometimes in the in- 
terval between two, which is more frequently the 
case; but even these are not always the same ones. 

^ Prodr.f i. 64, n. 2. — Icon. Delesser.f i. 66. — 
Cimicifuga Americcmiy L. C. Rich., ap. Michx., 
Am. Bor., i. 316. 

® Spec., 722. — DC., Prodr,, 64, n. 6. — A. 
monogyna Walt. — Cimifuga racemosa Baet. — 
Botrophis BLm^.^Macrotys Rafin., N.- York 
Med. Repos., ii., hex. v. 350. — FisCH. & Mey., 
1. cit., 334. — Endi., Gen., n. 4800. 

7 Prodr., i. 65, n. 9. 

® Instit. 299, t. 154, Christophoriana, quasi 
pUmta S. Christophori." 
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soriace, and formed like those of the oHieT Banuncteiacea (&g. 109). 
liike Clematis and Thedictrum, any of the species of Actcea may, 



Axstosa hrachypetala. A.ct(Ba spicata, 

Fig. 104. Fig. 106. Fig. 106. 

Flower. Floriferoua branch. Flower. 


chiefly owing to cultivation, acquire petaloid laminae of variable size 
and position,* which represent the outer stamens transformed into 
staminodes (figs. 106, 107). They are herbaceous plants found in the 



Actcea spicata. 

I'm. 107. Fig. io8. Fig. 109. 

Longitudinal section of flower. Fruit. Transverse section of fruit. 


cold and temperate regions of Europe,** Asia,* and North America.^ 


^ In A. tpioata we may observe four or flve Gebn. & Qode., J>’l. Fr., i. 61.^ — Beichb., 

petaloid staminodes nearly exactly alternate with iv. 121. — H. Bn., Adamonia, iv. 54 

the sepals (as in figfs. 106, 107), but this position Diet, Encycl. Sc. MSd,, i. 665. — Walp., Rep., i 
is not constant. We also find nearly complete 10; ii. 738; Arm., i. 5, 953; ii. 6; iv. 9. 

altemataon in the tetramerous flower of A, * Sieb. & Zirco., Act. Rhys. Moruxe., Hi, 
hroehypetala, represented in fig. 104. In Cimi- 734, t. 8 . — Fisoh. & Met., I'nd. Sem. Mort. 

c^ifStga frigida Wall, and Actinospora daJmrwa Retrop. (1836), i. 20. — Wall., Rl. AsicU. rarior., 

PlSOH. & Met., are often seen the whole set of 1. 129, 264. — Hook. F. & Thoms., FI. Ind., i, 

transitional forms between entire petals, bifid 58. 

petals, and stamens with bifurcated filaments, * Hook., FI. Bor.-Amer., t. 2 .-*Raeik., in 
each brandi of which supports an abnormal W.- For* Med. J2epos.,ii.v. 360.— A. Gray, Zf^., 
anther*oell. 1. 19, 20. 
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Their subterranean steins are rhizomes analogous to those of the 
Hellebores, The aerial branches bear alternate leaves like those of 
Tkcdictrum, slightly sheathing at the base, and either pluripin- 
nate,* simply digitate, or even hardly at all lobed in certain 
Japanese species such as A. aceriim? The inflorescence is termi- 
nal, consisting of more or less elongated simple or compound 
racemes ; this last character varying in the same species, and even 
on the same stem. The flowers are nearly always solitary in the 
axils of the alternate bracts, but may be here and there accompanied 
by a lateral bud. Towards the summit of the inflorescence the number 
of stamens may be greatly diminished, and the gynseceum abort, as 
in the preceding genera ; so that some plants of Acteea are poly- 
gamous. 

Thus constituted,’ the genus Acteea, whose relations with Ranun- 
culus through Trautvetteria, and with the Columbines through 
Xanthorhiza are recognised by every one, has also been placed near the 
Pseonies by several authors, on account of its multiovulate ovaries, 
and the form ofits leaves. 


IV. P^ONY SEEIES. 

While all the Banunculacece we have as yet studied have convex 
receptacles to their flowers, so that the leaves of the perianth and the 
stamens have a hypogynous insertion, in the Pseonies^ the floral re- 
ceptacle becomes slightly concave, so as to forma kind of cup, 
the base of which supports the carpels, the calyx, corolla, and 
stamens are inserted perigynously on its sides. The flowers are 
hermaphrodite and regular. If we examine one of P. albiflora Pall. 
(fig. 110), we see that the peduncle, dilated above into a fairly deep 
receptacular cup, bears on its rim a calyx often* formed of five free 


* As much as four or five times divided in A, 
raoemosat spicata, &c. 

* Pityrosperma SlEB. & Zcrco. (Act, Math, 
Phya, Monao,t iii. 743, t. 8). Here they are some- 
times even simple. In other respects these plants 
are inseparable from Macrotya, of which they 
possess the perianth, the gynseceum, and usually 
the unicarpellary ovary. But some flowers of 
Pityroaperma have certainly several carpels. 

1. Chriatophoriana T. One fleshy 
carpel. See^ smooth. 

2. Botrophia Kara. One dry carpel. 
Seeds smooth. 

^8. Pityroaperma Sieb. k Zuoo.' One 


Aotaa, 
Sec- 
tions 4. 


Actcaa, 

Sec- 


f 


or several dry carpels. Seeds 
bristly, 

rinM Cimicifuga L. Actinoapora 8, & 

innniA \ Zuoc.). Sevcral dry carpels. 

(co»W.)( Seed, bristly. 

^ PcBonia T., Inat,, 278, t. 146.— L., Gten,, n. 
678. — Jttss., (?en., 284.— DC., Prodr,, i, 65,— 
Spach, Suit, d Puff,, vii. 894 . — Ekdl., Gen., n. 


4804. — B. H., Gen,, 10, n. 80. — H. Bir., Adan- 
aonia, iii. 45 ; iv. 56. 

* It is in theory alone that we admit that there 
are only five sepals, and consider as bracts the 
outer appendages, which resemble the foliage- 
leaves more or less. (See Adanaonia, iv. 8.) 
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dissimilar* sepals, quincuncially imbricated iu the bud. The petals, 
equally free and imbricated in the bud, have a short claw, and are 



Paonia alhijlora. PcBonia Moutan (jpcrpaveraced). 

Fig. 110. Fig. 111. Fig. 112. 

Longitudinal aection of bad. Disk and gyns&ceum. Longitudinal section. 


often equal in number^ to the sepals, and alternate with them.’ 
The stamens are very numerous, inserted along a spiral of many 
turns very close to one another. The anthers,* two-celled and in- 
trorse, are narrow and elongated, each dehiscing by two longitudinal 
clefts.’ The somewhat unequal filaments, attached to the bases of 
the anthers, are free, slender," and inserted without the projecting 
rim formed by a glandular disk which lines the concavity of the recep- 
tacle, and projects more or less from it. Here it is only a small, un- 
equally crenulate ledge, while in other species, such as T. papaveracea 
Andr.' (figs. Ill, 112), this disk rises up into a coloured sac, 
which looks as if formed by a union of appendicular organs, and en- 
tirely surrounds the ovaries, only giving passage to the styles by the 
narrow aperture at its summit.* The gynaeceum consists of a variable 


^ The more internal they are the more they 
resemble petals in form and oonustency; the 
more external they are the more they resemble 
bracts. 

^ Bxcept in oases of deduplication. 

’ With dive petals the estivation is sometimes 
quinettlieial ; bat more often there is only one of 
^ pMk ^nite inside* and only one entirely 
oveda^dng^ They ^ eadaoous. 

, ^ A trawerse see^n of the anther shows that 
it U by tom kmj^todinal grooves into as 

n^aigr b»bes^ two to each cell. The 

anther bii,vde% but two oelli. It k very do* 


oidedly introrse in P. arietina, Wittmanmana, 
and much less so in P. officinalis, mollis, &c. 

* Moreover* after dehiscence the anthers be- 
come twisted on themselves or revolute from 
above downwards. 

* The filaments are shorter as th^ are more 
external. The weight of the anthers makes 
them droop after the expansion of the flower. 

1 This is rather a mere variety of P. Mowlam, 
SitfB* with white petalf spotted with purple* and a 
much devdoped disk (Ain>Bv*ex DC.* Pf^.*i.65). 

* Whatever be its slae* this organ is like a 
dkdi* late to devslope. When it nearly sarrounds 
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number of free carpels/ each composed of a unilocular ovary tapering 
above into a style ; the inner face of this is traversed by a longitudinal 
groove, with thick everted margins covered with stigmatic papillae. 
In the inner angle of the ovary is a vertical placenta, supporting 
two rows of nearly horizontal anatropous ovules,’ placed back to 
back. The fruit is formed of 
as many follicles, surrounded 
by the persistent calyx, and 
dehiscing along the inner angle 
(fig. 113) to free the large seeds 
(fig. 1 14), each of which contains 
an embryo surrounded by fleshy 
albumen, and has its funicle di- 
lated around the hilum to form 



PcBonia pere^rvna. 
Fia. 114. 
Seed. 


a fleshy aril of no great size.® PcBonia Moutan. Pmonia peregrwa. 

Instead of a pentamerous 

. . T 11 ji • Fruit opened. Seed. 

qumcuncial corolla, the raeomes 

have sometimes two corollas each formed of three petals, of which the 
outer ones alternate with the three inner petals, and the inner ones 
alternate with the outer. This is constant in P. Wittmanniana Stev.,‘ 
a species in which the corolla is yellow, instead of being white 
or red, like that of the other Pseonies, and which may be made 
the type, not of a distinct genus, but of a section' which is to 
the true Paeonies what Hepatica is to Anemone, or Ficaria to 
Ranunculus. The organization is in other respects similar ; and in 
this species, as in all the others, the number of petals may become 
much greater still, owing to deduplication, which afiects the inner 
petals in preference to the outer ones, or to the metamorphosis of 
the outer stamens, as happens in double flowers. 


the gyxiBBceuin the carpels, which were at first 
near one another, diverge from the centre of the 
flower before dehiscing separately, and tear this 
disk more or less irregularly from above downwards. 

^ When there are five or six they are usually 
opposite the five or six innermost leaves of the 
calyx. The number three is equally common, 
and in P. Wittm<mmcma, where it is the rule, the 
three carpels are opposite the three innermost 
sepals. In the cultivated varieties of P. Moutan, 
we see as many as fifteen or twenty carpels, often 
sterile, grouped into a head like those of a 
Mamnculm, There are two carpels pretty often, 
but very rarely only one. 

* These ovules have two coats. The outer 


one forms at first a sort of hood with a large 
opening externally. The short, thick, conical 
funicle swells early to begin the formation of the 
aril. At first the youngest ovules are ou the 
upper part of the placenta, and often (but not 
always) right down at its base also. Hence the 
evolution of the ovules commences towards the 
base of the ovary, or at least below its middle. 

® But the existence of which is, however, in- 
contestible and constant, although the Eammou- 
lacecB have been usually considered to want arils 
entirely. 

* SiETBif (Am, 8c. Nat, s^r. 3, lii. 374). 
— Walp., Am,, ii. 14. 

* Tripaoma H. Bn., Adansonia, I, eit 
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The Paeonies are most usually herbaceous perennials, with a thick 
stock giving off aerial branches, bearing dissected or pluripinnate 
leaves, and ending in large flowers, under which are seen a number 
of bracts, arranged in one continuous spiral with the leaves and 
sepals, and intermediate between them in form.’ P. Moutan Sims,* 
a Chinese species, forms of which have been multiplied by cultivation, 
and which has been made the type of a distinct section* and even 
genus,* differs from the others by its shrubby stems. It is in this 
species, too, that the disk, becoming greatly developed, surrounds 
the gynfficeum almost entirely. The herbaceous Pseonies* grow in 
the northern hemisphere, in Europe, Asia,' and America.' 

We have replaced near the Paeonies,' not without doubt, Crossosoma’ 
which some authors rank among the DilleniacecB f and this 
we have done because we lay more stress on their perigynous 
insertion than on the persistence of the calyx” and the presence of 
an aril.’* The receptacle'* is a deep cup-shaped cavity which bears on 
its margins five sepals and five petals alternate with them (both 
imbricated in the bud), with a large number of free perigynous 
stamens. The filament is slender and filiform ; the oblong anther 
has two cells which dehisce marginally by two longitudinal clefts.” 
In the bottom of the receptacle are inserted the free carpels, varying 


^ All these leaves which surround the perianth 
have an angular divergence of and, as wo 
have said, it is really impossible to decide where 
the sepals end and the bracts begin, just as we 
have no sharp demarcation between these latter 
and the true leaves. Thus in P. lohata Desf., 
there are five concave quite entire orbicular 
sepals. To these the carpels are superposed when 
of the same number. More externally are tw’o 
narrow lanceolate leaves, while between these and 
the five rounded sepals is a leaf which is inter- 
mediate alike in position and in form, for it is 
acutely oval. In the fiowers of P. termifolia L., 
the bracts, like the leaves, are more or less laci- 
niatO) and so is still sepal 1 ; while sepals 4 and 
6 are entire and rounded. Analogous facts are 
seen in P. officinalis^ corallma, Moutcm^ &c. 

« BoU Mag,, t. 1164.— DC., Prodr,, i. 66, 
n. 1. 

• Sect. i. MoutoA/i DC., I, cit. 

• liiNDLEY, ex B. H., 1. cit. The same 
M^or has made a section Onmpia {Veg. Kmgd,, 
428). 

• Sect. ii.,P<«(Wf., DC., I, cit, {JEupcsonia H.Bn., 
I, cit.)* 

® Gken. & Godb., FI, Fr,, i. 62. — Keichb., 
Icon,, 122-128« — Koch {Ann. 8c, Nat,, s^r. 2, 


iii., 371). — BoiSS., Diagn. PI. Orient. — Hook. 
& Th., FI. Ind.y i. 60. — S. & Zucc., FI. Ja/p. 
Fam.f^Q. — Walp., Rep., i. 61; ii. 745; v. 7; 
Ann., i. 14; ii. 4; iv. 30. 

7 C. Gay, FI. GUI., \. 66. 

® Adansonia, iii. 47 ; iv. 57. 

® Nutt., PI. &amh. {Jottm. Ac. Philad., 
ser. 2, i. 160). — Torret, Fxp. Wipple. Bat., 
t. 1.— B. H., Gen., 15, n. 17. 

Bentham & Hooker say of this genus 
(1. cit.), comparing it to the Pseonies, “ Differt 
sepalis persistentihus et seminihus arillatis 
Dilleniacearum.” Now it so happens that both 
these characters exist in both genera, though 
in different degrees. 

The calyx persists in Crossosoma and most 
PsDonies. 

The Peonies have a short aril, no matter by 
what name we call it. 

Most authors consider this receptacle as a 
tube formed by the base of the sepals ; but the 
insertion of the stamens proves that we have 
here to do with the same organ as that which 
occupies the base of the flower in Rosaoecs, 

Moreover, after dehiscence the anthers be- 
come spirally rolled on themselves, as in some of 
the Pseonies. 
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in number* like those of the Paeonies. Each consists of a one-celled 
ovary, tapering into a short style, which swells at the tip into an 
oblique discoid stigmatiferous head. In the inner angle of the ovary 
is a double placentary cord, hearing in two parallel rows the 
indefinite, horizontal, anatropous ovules, each having a little ciliated 
frill round its hilum. This becomes an aril with long filaments 
around the reniform seed,*" which contains within its thick coats a 
curved, fleshy albumen surrounding the embryo. The fruit is dry 
and dehiscent.® C. californica, the only known species, is a small 
branching shrub,’ with alternate, simple, obovate-oblong leaves 
tapering at the base, with a short petiole and a penniveined blade. 
The flowers are solitary and terminal. 


Now alone, after all the genera of this family are known to us, 
axe we qualified to study its general characters. Some are constant : 
in all the genera studied, we have observed that albumen is always 
present surrounding the embryo ; that the ovule is entirely or 
incompletely anatropous ; that the pieces of the perianth and of the 
androceum are free from all adhesion ; and that the number of 
stamens is never strictly defined.* 

Other characters, not absolutely constant, are very frequently 
observed, and have therefore great value. Such are : the alternation 
of the leaves the absence of stipules the spiral arrangement of 
the parts of the flower the independence of the carpels ; the convex 
form of the floral receptacle ; and hence the hypogynous insertion of 
the exterior whorls.” 

Others, finally, are essentially variable, and hence can only serve 
to distinguish altogether secondary groups. These are : the per- 
sistence of the pieces of the perianth around the fruit,'" and the 


^ There are said to be from three to five. 

® These seeds recal in their conformation 
those of several MenispermacecB — among others 
the Indian Berry (Fr. Coque du Levant), 

* Separating, it is said, into two valves. 

^ The bark of the branches is said to be very 
bitter; and the dry leaves are slightly so, — a 
chiiracter which, joined to some others, suggests 
affinities between it and the Simaruhacece. 
Mvltis notis Simarubaceis convenit, aed recedit 
ata/minibua oo , ovulOf et arillo (BeKTH. & 
Hook., 1. cit.), 

‘ Characters which by themselves have no 
taxonomic value, being found in many families. 

^ The genus Clematis is the only exception. 

^ There are petioles with dilated bases which. 


by their lateral wings, come very near to true 
stipules. Generally the RaminculacecB are with- 
out stipules, but it is difficult to refuse the name 
to the lamellfB seen at the bases of the leaves of 
Thalictrvmy laopyrum, &c., and especially of the 
floral leaves of the latter. 

^ In the Columbines there appear to be true 
verticils ; but the rays of stamens are perhaps 
only very conspicuous secondary spirals, vertical 
or nearly so. 

^ The Peeonies and Croaaoaoma are alone peri- 
gynous. 

Considerable value has been attached to this 
character, which it has been said distinguishes 
this order from DilleniaoecB, We give it hardly 
any, as we have said several times. We know> 
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regularity or irregularity of their form j* the absolute number of 
them in each verticil, or pseudo-verticil, and the number of these 
verticils themselves the aspect of the anther ;* the number of 
carpels, and the number of ovules in each ; the direction of these 
ovules^ and of the seeds ; the consistency of the pericarp.® 

To LiNNiEus is due the first foundation of this family. Bernard 
DE J ussiEU, in his arrangement of the garden of the Trianon,' only 
borrowed from the author of the “ Fragmenta Botanical' and A. L. 
DE J DSSiEu' simply reproduced the work of his uncle, adding to his 
Ranunculi the genus Podophyllum, whose right to a place in this group 
has been much disputed, besides four small genera of little im- 
portance." Adanson has been accused of having destroyed the homo- 
geneity of this group in his great work,” by adding the greater number 
of the Alismacea. W e have said else where, “* and we repeat it, that this 
course appears to us thoroughly rational. As arranged in Jussieu’s 
“ Genera Plantarum" the Ranunculacece include” twenty-three genera, 
studied by A. L. de Jussieu himself in several detached memoirs,'” 
and after him by most of his successors, with peculiar predilection 
and attention, as representing on the whole a group of vegetables 
fittest to afibrd types for the most important principles of taxonomy.'" 


for example, that in the two sections established 
in the genus Caltha, the one has persistent, the 
other caducous sepals, &c. (See Adamonia, iv. 36). 

* Desiribers have usually confused the irregu- 
larity of the corolla, and that of the individual 
sepals or petals. Sepals of very strange form, 
helmet-shaped or spurred, may be very regular. 
On the other hand spurless sepals may be truly 
irregular, their halves being unsymmetrical {op. 
cit, iv. 9). 

® The proof that the number of verticils has 
no importance is the facility with which in the 
JPcBonia, Anemone, &c., we pass from one quin- 
cuncial verticil to two alternately trimerous ver- 
ticils (see pp. 37, 42, 61). 

* Till the time of Db CAifroLLE it was be- 
lieved that the Ranunculacece had their anthers 
generally extrorse, and the Billeniacece had them 
introrse. A. de St. Hilaibe was the first to 
rectify this error (see Adansonia, iv. 14, note). 
There are far more Ranunculacece with introrse 
anthers than has been generally allowed. Nigella, 
Delphinium, Rrcmthis, &c., described as having 
extrorse anthers, have them decidedly introrse. 

^ Callianthemum is the only Rununculad with 
a penduloas ovule and the micropyle exterior. 
Otherwise every ascending ovule has its micropyle 
exterior, and every descending ovule has it in- 


terior. We shall see that if the Billeniacece had 
a descending ovule it would be like that of CaU 
liemtherrmm ; but when the ovules are few in 
number, they are ascending. 

^ We have not attached much importance to 
this character. Can a thoroughly ripe Almond 
with its pericarp quite dry, be separated gene- 
rically from a Peach with its mesocarp succulent? 
We think not, and we would here recal the in- 
stance of the Adonids where the fruit, to-day a 
drupe, will be to-morrow an acheno. We have 
been unable to found generic divisioqi on this 
character. 

® In A. L. DE JussiETi, Gen., Ixviii. 

7 Genera Plantarum, sec. ord, nat. dispos. 
(1789), 231. 

® Kydrastis, Kamadryas, Xanthorhiza, Cimi- 
cifuga. 

® Families des Plantes (1763), ii. 451. 

Adansonia, iv. 40. 

Not counting Podophyllum, with which we 
are not now concerned. 

Chiefly in that which he points out himself 
{op. cit., 235) ; “ Apia generum signis nume- 
rosis affinium conjunctio ac dispositio jam in 
Act, Acad. Paris. 1773, statuta,** 

1^ We have seen that on the other hand seve- 
ral authors consider this family as being of a low 
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Of the genera admitted by Jdssiec, Salisbukt separated Kmuol^ 
tonia (p. 47), Eranthis (p. 15), and Coptis (p. 17) as distinct generic 
types. So the authors of the “ Mora Altaica'* established the genera 
Ccdlianthemum (p. 48) and OxygrapUa (p. 37). De Candolle had 
already referred Atragene to Clematis and Cimicifuga to Aetata ; but 
he admitted as distinct genera the families Tetractis of Spkengel, He- 
patica, and probably too, the Enemion of Raeinesque (p. 19). Hence 
the “ Prodromus” enumerates twenty'eight genera of Banunculaceee. 
Siebold & ZuccARiNi added the two Japanese genera, Anemonopm 
(p. 22), and Glaucidimn (p. 23) ; Hooker & Thompson inserted the 
Indian CalatJiodes (p. 21) ; and to Huttall is due the genus Crosso- 
soma (p. 62), whose claims to a place in Banunculaceee are somewhat 
doubtful. In fine, as many as sixty distinct genera have been 
admitted into this order; we have reduced their number to nineteen.' 

Thus established by so many labours following one after another 
for the last century, this family of plants is one of those which B. de 
Mirbel so happily termed '' families par encliainementf The genera 
follow one another, and that closely ; but they are not closely 
grouped round a common centre. Accordingly the variability of the 
characters has allowed various authors to establish secondary divi- 
sions in the group. In the first place Adanson’ distinguishes two 
sections; the first with many-seeded, the second with one-seeded 
capsules. A. L. de Jussieu® established four sections; his first 
answers to Adanson’s first; Adanson’s second section is divided 
into two, according as the petals (not the corolla) are regular or 
irregular ; the Actece with a single polyspermous carpel constitute 
the fourth section. De Candolle" divides the Ranunculaceae into 
five tribes ; the first {Clematidea) is marked chiefly by its valvate 
induplicate aestivation and opposite leaves ; the second {Anemoneee) is 


organization (seep. 45, note 1), and that organs 
elsewhere distinct are here often assimilated, 
degenerated, and passing easily into one an- 
other. 

* It must be home in mind that we do not 
pretend to impose either these genera that we 
admit, or the limits we assign for them, as 
absolute. In short when once the common 
and the <U£rereutial characteristics of two 
groups of plants are known, it matters but 
little whether we separate them as distinct 
genera, or unite them as sections of a single 
family. Here custom is all-powerful. People 

VOL. I. 


hesitate to regard as entirely identical what have 
been regarded by every one since Linnaaus as dis- 
tinct generic terms ; but in the present state of 
confusion of our science it seems to us advan- 
tageous to diminish the number of generic 
divisions as far as possible. 

« Op. cit,, 467, 459. 

* Op. cit. ; lyCapsulcB monosperma nondehia- 
centea : 2, Capsuled polyspermtB — Petala irre* 
guloATia ; 3, Capsules polyspermtB — Petala regu- 
laria ; 4, German unioum, Bacca wnilooularis 
pohfsperma. 

< 8yst., i. 127; Prodr. (1824), i, 2-66. 

F 
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especially remarkable for its imbricated aestivation — a character met 
with in the rest of the order ; but in the third tribe (Banmculacea) 
the seed is erect, not pendulous, and the petals are bilabiate, or 
provided with a small basilar scale ; the IIeUebore<B, which constitute 
the fourth tribe, have polyspermous carpels ; and the fifth {Paomea) 
especially characterized by the introrse anthers, is considered as, 
perhaps more properly, a distinct order. Endlicher,' and Bentham 
& Hooker* ** accept De Candolle’s tribes without alteration. 
Lindlet* slightly modified them by uniting the Pseonies to the 
Hdleborece and putting Xanthorhiza into a special section with the 
Actece. These different classifications are of more or less service 
practically; but we have not retained them, as they rest on the 
absolute value of characters which are not constant. The opposition 
of the leaves in Clematis is a character easily observed, but of no 
great absolute worth, as many other genera exist of which some 
species may have alternate and others opposite leaves. 

The aestivation would appear a completely satisfactory character 
if it were not that at a certain stage in the life of Clematis the 
perianth may become imbricated like that of a Pamnmhs.^ The 
absolute number of the ovules would have some value if we were not 
now aware that Clematis, Anemone, Adonis, have all really five ovules 
instead of one while in Isopymm we may have some carpels with 
several, and others with only one.® The direction of the ovule, 
whether ascending or descending, is not more absolute as a distinc- 
tion, for in Adonis alone we may observe instances of both.* As to 
the introrse or extrorse aspect of the anther, it has long lost much 
of its value ; and if the Actece, which we put near the Paeonies, like 
them have their anthers generally introrse, in some they are ex- 
trorse ;® and so they are undoubtedly in many Panunculacece with 
multiovulate carpels, as the Larkspurs, Aconites, Nigellce, &c. Hence 
in our essay to group the Ranunculacece, we have been unable to 
recognise the absolute worth or the subordination of characters. We 
have been compelled to admit and to combine the greatest possible 


* Ghnera Ftanttmm^ sec, ord, nat. dispos, 
(1686-40), 848, Ordo olxxviii. 

** Chnera Plawtarum, ad Exempt, impr, in 
S:erh, Kmoens, Def., i. (1862J. 1-10. 

• Vegetable Kingdom (1846), 426, Ord. cliv. 

^ See p. 60, note 4^ and Ada/nsonia, iv. 56. 


® See p. 41, fig. 76, p. 46 & p. 61. 

® See p. 48, note 3. 

^ See Adansonia^ ii. 209, 

* In gome flowers of Cimioifttga frigida 
Wall., the anthers are ofearly introrse. 
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number of very different characters, and to group those genera that 
we retain around a few well-marked centres which they approach 
more or less closely. Hence certain genera happen to he on the 
peripheral limits of two or more groups at once, and indicate by 
what features these groups are bound together. Or, indeed, if we 
draw up each of these groups in a line, with the typical species at 
the head, we obtain a certain number of series which are parallel or 
nearly so for some part of their course, hut afterwards diverge 
in various directions, and hence must intersect, their intersec- 
tions indicating the characters common to the different sections.' 
The prototypes that we have chosen provisionally^ are Aquilcgia, 
Ranunculus, Clematis, and Paonia, from which we afterwards derive 
the other genera by the modifications found in the number and 
direction of the ovules, the number of pieces and whorls in the 
perianth, the symmetry and aestivation of the flower, the position of 
the leaves, &c. 

The Ranunculacea: are almost always herbs, far more rarely 
annuals than perennials. In the latter case we have seen how they 
are propagated in the different genera by buds, nourished while 
developing by the accumulation of juices, either in their own bases, 
or in those of the neighbouring organs.® The herbaceous stems 
usually possess a normal or nearly normal organization. The pith 
of branches which grow fast sometimes contracts so as to render 
them more or less fistular.'* In several of these same species the 
fibro-vascular bundles, dispersed with little apparent order through 
the cellular mass, have the same distribution as in the stems of 
Monocotyledons, and the medullary rays may lose their usual recti- 
linear course so as to render doubtful their existence.® These fibro- 
vascular bundles (often numerous in herbaceous stems that have 


* Thus we have shown (Adamonia^ iv. 41), how 
FicaHa^ by its close analogy to Caltha, connects 
Trollim and Mcmmculus ; how the Hellebores, 
closely allied to Trolliust lead back to the 
Figellm which are Columbines with deduplicated 
nectaries. Tra/utvetteria is allied by its habit to 
Actisa and Thalictrum, by its flower to Ranun- 
culus. Thalictrum, only separated from Actcea 
by the lesser number of its ovules, is at the 
same time closely allied to the Anemones by 
Sgndesmon, and Xanthorhiza, formerly left un- 
separated from Actaa and Feeonia is, says Pater, 
merely Aquilegia with but few staminal whorls. 

2 Ifrom what we have stated before it will be 
seen that Clematis and Anemone only differ in 


the prmfloration of the calyx ; and so purely pro- 
visional is the grouping we propose, that we huve 
already said {Adam^soniaf iv. 55) that instead of 
keeping the Clematis series distinct, we should 
perhaps do better in joining it to that of the 
Anemones. In fact we have seen (pp. 50, 51) that 
at a given moment the sestivation of a Clemaiis 
may become that of Anemone. 

^ See pp. 6, 81, 38. 

^ In several aquatic species of Rammcuhte 
Delphiniwmf Aconitum, Anemone, Tkaliotrv/m 
(on these last, see Ds Gebitbt, Xylologische 
Studien, Bull. Soc. Mosc., 1861, 428). 

* Hartig^ Beitr, z. Vergl. Anat. der Eohpjl, 
(Bot. Zeit. (1869), 98, 96). 
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lived but a few months)* are usually better developed as they 
approach the centre of the stem. In the Hellebores’ and Anemones,’ 
the bundles, though of different ages, may form an apparently single 
circle round a voluminous pith. In several herbaceous species has 
been especially described the layer of cells called protective sheath.”* 
The axes of Mamnculacece are often, too, remarkable for the poverty 
of their tracheal system. Moreover, a certain number of plants have 
always been pointed out in this order as exceptional in the consistency 
of the stem and branches being woody to a certain extent ; these are 
chiefly the so-called “ Tree-Pseonies,” Xanthorhiza, and Clematis. The 
woody portion of the stem of Paonia Moutan presents hardly any- 
thing peculiar in its anatomy. The thick pith is surrounded by a 
fresh ring of wood each season. The liber is, on the contrary, very 
scanty, and the outer cellular layers of the bark are the seat of slow 
and ill-marked exfoliation, much better seen in Xanthorhiza, and still 
better in Clematis. In the former, beneath many layers covering one 
another with great regularity, and in old branches alternately white 
and brownish — ^that is, dead and ready to peel off —may be seen a 
layer of moniliform appearance, made up of cells, and gorged with a 
limpid yellow colouring matter.’ This structure, which is essentially 
constant, assumes a high degree of distinctness and regularity in 
Clematis, because the leaves are opposed, or verticillate ; and it has 
here attracted the attention of very many observers.’ In the 
hexagonal stem of Clematis may be seen a pith of no great thickness, 
surrounded first by six, and then by ten, fibro-vascular woody 


* In the herbaceous shoots of Larkspurs a 
month old we may find them of three, four, or 
five successive ages. 

* Link, Icon. Bot. Amt. (1857), ii. xi. 1, 6. 
— I. Dumas, of. cit., 6-28, t. 1, 2. — In H, 
fatidus the pith is enormous, formed of cells 
arranged in rows in every direction, so as to 
form a network of beaded fibres separated by 
irregular passages. The fibro-vascular bundles 
in a shoot of a single season are numerous ; they 
are remarkable for having the whitish woody 
fibres surrounding the vessels on the sides as well 
as external to them. The peduncle of JST. 

has the same fhndamental organization. The 
•ub-^idermic cortical cells are often gorged with 
pink colouring matter. 

^ Vattpbll, C, Ub, d, periph. Waohsthwn d, 
Qffd»UimL (1856), 21, 1. 1.— -The arrangement 
of the bundles in the Is fhnda- 

mentally the same ss in the annual Larkspurs. 


^ Caspaey, in JPringsJieim's Jahrhuch. (1864), 
iv. 101. 

* This yellow liquid is found in the young 
wood, though of a paler tint. The liber of little 
thickness, is incompletely divided into as many 
closely packed segments, as there are sectors of 
the wood (whose compact fibres are minutely 
punctate), separated by the medullary rays. 
The cells of the pith are also punctate. 

® Hundeshagen, ex Mohl (Awn. Sc. Nat., 
s^r, 2, ix. 295).— Duteochet, Accroiss, des. 
VcgSt. (Mem. Mwt. (1821), vii. 397, t. 16, f. 
4-7). — Gieou de Buzaebingueb (Ann. Sc. 
Nat., B^r. 1, XXX. t. 7, figs. 3, 4 ; s^r. 2, 1, 159, 
t. 6, fig. 1). — SCHLEIDEN, Ghr%mdzuge d. Wise. 
Bot. ii. 160, fig. 145. — Qiteeett, Histol. 84. — 
Caefentee, Microsc. (1856), 431, 440 (? ex 
Out.). — Geiffith & Henfeet, Microgr, Diet. 
(1856), 75, 387, 689. — A. Guielaee (Awn. 
Sc. Nat., sdr. 8, viii. t. xvi.). 
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bundles, separated from one another by as many medullary rays, 
which are continued into the cortical parenchyma. When adult, only 
a single layer of liber envelopes this wood, all the rest of the bark 
having fallen, or else there are a certain number of plates of liberj 
crescent-shaped in transverse section, more or less ready to fall, 
owing to the development of a layer of cells on the inner side. 
Hence it is only when young that there are outside the bark an 
epidermis and a parenchyma, whose cells have green contents. Later 
on, the exfoliated branches of most of the genus only present bundles 


of fibres on the surface, separated 
edges of the medullary rays.’ 

* The evolution of these stems should be 
studied closely and in detail from a histological 
point of view. In a young hexagonal axis (the 
sides may increase in number when the leaves 
become verticillato) we only see a nearly homo- 
geneous tissue within a hairy epidermis. Later 
on appear six equidistant fibro-vascular bundles, 
each in two parts ; the one, fibro-vascular, be- 
longs to the wood j the other, which represents 
the cortical fibres, is at some distance from the 
former, from which it is separated by a thick 
zone of formative cells. The six medullary rays 
are also very large, and in the thickness of each 
of these wo see formed a little later a younger 
fibro-vascular bundle. This set of bundles alter- 
nate with the first and afterwards grow so as to 
have equal, or nearly equal dimensions, with them. 
When the twelve bundles have come into contact 
with, and compressed one another, and are all 
triangular in horizontal section, the wood pre- 
sents twelve linear medullary rays, separating 
them from one another. The twelve bundles of 
cortical fibres increase so that the transverse 
section of each of them soon becomes a crescent 
with its convexity outwards. The formative zone 
is then represented, not by a ring, but by twelve 
cellular crescents, moulded in the concavity of 
the fibrous crescents. Still later, fibres appear 
within this cellular crescent, also arranged in 
an arc concentric with the preceding (besides 
the fact w^ell established by Gieou de Bn- 
ZABEiNauES, of deduplication from without in- 
wards, two fibrous crescents forming within each 
of those of the first generation, two again within 
each of the second generation, and so on). Thus 
we have in each segment of the transverse sec- 
tion two fibrous concentric arcs, separated by a 
cellular crescent. It is here that the separation 
takes place ; the cells wither and leave the inner 
crescent, while still adhering to the outer crescent 
which they bring with them. Such is the cause 
of the exfoliation. We should add that under the 
epidermis, along the projecting angles of the 


from one another by the peripheral 


stem, the cortical cellular tissue undergoes a 
different transformation into elongated elements 
with whitish thickened walls. These outer 
bundles also fall later on, with the detached 
fibres of the bark. The same exfoliation occurs 
in PcBonia and Xanthoriza^ but it is less evi- 
dent because of the number and small size of 
the bundles, which appear to have a less regular 
arrangement in transverse section, on account of 
the leaves being alternate. In the Nigelhs with 
sulcate stems (and especially in Ch/rideUa), in 
Thalictrum, in certain Aconites (especially the 
sarmentose species), the fibro-vascular bundles of 
the wood and bark are similarly organized, and 
in Oaridella are distinctly seen the projecting 
angles under the epidermis whore the outer tissue 
of the bark also becomes thickened, elongated, 
and fibroid. Often in these plants the cortical 
fibrous portion of each bundle begins to separate 
from the deep parts ; the death of the branch 
stops the exfoliation. In several species of 
Clematis also, with herbaceous annual branches, 
like C. tuhulosa, the exfoliation has not time to 
appear. In the young branches of C, mowta/iMif 
which die in our country after their season of 
vegetation, there is no exfoliation of the bark, 
and the bundles touch and are united into a sort 
of ring in the cortical portion, so that the liW 
on the whole, nearly assumes the tubular form 
it presents in most woody plants. In some 
species (in this respect intermediate), the fibrous 
crescents of the bark are much multiplied before 
the occurrence of desquamation, as are the cel- 
lular crescents which line them ; we then see at 
the same time very many of these little arches 
difieringigreatly in age, of which the outer ones 
alone (which are very old) commence to separate 
from the younger ones. H- Mohl called at- 
tention to the fact that the cells of the pro- 
senchyma in Clematis are shorter than is usually 
thought, being only from to (Am. 8o. 
Nat., s^r. 4, v. 144.) 
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Afftnities. — B. DE Jussieu placed Banunatli between Capparidece, 
and Lauri. Adanson put them between his group *'Arum’ and that 
of the Cistuses, which included CurateUa, Sarracenia, and Nigella. 
A. L. DE Jussieu makes them the first order of his Polypetalous 
Hypogynous Dicotyledons, and puts Bapaveracece next. De 
Candolle, whose example has been followed by very many authors, 
begins his enumeration of Thalamifloral Polypetalous plants by 
Banunculacea, before BilleniacecB and Magnoliacece. Endlichee 
intercalates them between BilleniacecB and Berberidacea in his class 
Polgcarpicce. Lindley’ gives their name to his thirty-second Alliance 
“ Manales’ where they are placed between BilleniacecB and 8ar- 
raceniacecB. Brongniart’* gave them exactly the same position : in 
the Botanical School of the Museum they are actually interposed 
between BilleniacecB and NymphcBacece. J. G. Agardh" divides them 
into three families {Hellehorcce, Nigellacece, and BanunculecB), which 
he puts between and We cannot, indeed, doubt 

their close relationship to the Polgcarpicce {i.e., Magnoliacece, 
ScliizandrecB, AnonacecB, MenispermacecB, &c.). Finally, except for the 
centripetal evolution of the stamens (invisible when the flower is 
full grown), no absolute character separates them from the BilleniacecB, 
which may be considered as the BanunculacecB of hot climates, 
usually with woody stems. The herbaceous genus Acrotrema is the 
only exception, and approaches Banunculus as nearly as possible. We 
have attempted to show^ that Banunculacece and BilleniacecB do not 
difier absolutely in any of the characters previously used to distinguish 
them — the persistence of the calyx ; the aspect of the anthers ; the 
direction of the ovules and of their parts ; the existence of an aril — 
only that the stem is more frequently herbaceous in Banunculacece 
than in BilleniacecB, while these rarely want an aril, the existence of 
which is, on the contrary, exceptional and not well marked in the 
former. The calyx is said to persist always in BilleniacecB ; it is 
oftener caducous in Banuncvlacece. As to the direction of the ovules, 
“ there is but one Banunculad with a suspended ovule and the micro- 
pyle external when adult, and this situation of the micropyle would 
be seen in BiUeniacece, if the ovule were suspended, since it is 

* Op. oii*, 416. 77, 78, t. v., figs. 11-13. “ Ranunculaceas . . . 

^ des geiMrea de cult m ewhibui, ut relationem cum Adoxa ecidentiorem 

Mu8,, (1848), 96, Fam. 198. redderem” 

* Theoria Sgstemaiie PUmlartm (1868), 76, * ddanapnia, iv. 86, 



RJirUNOULACEJS. 


71 


internal in the ascending ovule. However, no Dilleniad has yet been 
observed in which the ovule, if solitary, is not ascending.” 

The ItanuncvlacecB are also closely allied to Berberidacea, through 
Podophyllum and Jeffersonia. This last being also related to Papa- 
veracea by Sanguinaria, the Ranunculacece come very near the Papa- 
veracece, of which the organization of the pistil is alone different. 
But we have shown* that, in spite of this difference, which is not 
really great, we ought not logically to put Papaveracece and Banun- 
culacecB in distinct orders, while we do not separate Monodor a from the 
Anonacea, or Berberidopsis from Lardizabalacea. We have also said’ 
that the Alimiaceee approach the Ranunculacem in every way, for 
certain species of Alisma differ from some of the aquatic Ranun- 
cidaceee in only one respect — ^the number of cotyledons in the embryo. 
In our opinion, the conjunction of these two types, due to Adanson’s 
sagacity, “ is most consonant with natural methods.” 

Finally, the Rosacea, chiefly through Potentilla, come far nearer 
the Ranunculacea than is usually admitted. The insertion, a cha- 
racter the value of which has been exaggerated, no longer separates 
the two groups so clearly, since some of the Ranunculacea have been 
demonstrated to be perigynous.’ The absence of albumen in the 
Rosacea appears, on the contrary, to be a constant differentiating 
character up till the present date. 

In fine, the relations of the Ranunculacea are multiple ; and if we 
tried to represent them by arranging the different families allied to 
this on a sort of map, we should have to put the Ranunculacea in 
the centre, so that its frontiers would touch the Dillcniacea by Aero- 
trema, the Berberidacea by Podophyllum, the Maynoliacea \)y Myosurm, 
the Illiciea by Knowltonia, the Rosacea by Paonia and Crossosoma, 
the Papaveracea by Glaucidium, and Alismacea by the aquatic 
Ranunculi. 

We have to some extent indicated the geographical distribution^ 


* Ademsonia, iv. 89. 

2 See p. 64. A. L. de Jussieu (op, cit,, 
235), also recalled these relations. 

® It is quite certain that the perig^ny of the 
PsBonies is not well marked ; else it would have 
been recognised long ago. But the concavity 
of the receptable is not more marked in several 
jRosacea. (See Adamonia, iii. 46.) Cro 98 o- 


soma, whose place it is true is somewhat con- 
testible, is very clearly perigynous. 

See generally for all concerning geographi- 
cal distribution db Candolle’s QSographie Bot, 
Rais, (1855) ; and for European species, espe- 
cially those ^ of the central plateau of France, 
see Leooq, Et. sur la Oeog. Bot, iv. 402-525 
(1855). 
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of the Jlamnetdacea after each genus we have studied. Turning 
now to general considerations, we shall first state these two great 
facts : there is hardly any country in the world in which at least a 
few of these plants are not to be found ; they are the less abundant 
in any country in proportion to other orders as the temperature of 
that country is higher. Hence the nearer a country is to the tropical 
zone, the worse are the Banunculacece usually represented there ; 
unless indeed where the elevation of the ground above the sea-level 
makes up to a certain extent for the geographical position of the' 
country. Thus the warmer parts of South America and India are 
almost wanting in plants of this order, the number of which increases 
as soon as we ascend the mountains in the north of India, or the 
chain of the Andes in the west of America. In Senegal there are 
only a few species of Clematis, and we must go to the Cape to find 
some Anemones and the known species of Knowltonia. In all very 
hot countries the sum of the species of Banunculaceee does not form 
one-hundredth part of the flora ; while as we approach temperate 
countries the proportion gradually increases. In South Carolina 
(Elliott), as on Chimborazo (Jamkson), the Banunculaceee represent 
two and a half per cent, of the whole number of species known. The 
proportion is the same too in Japan (Zuccarini).' There are from 
three to five per cent, in most temperate countries of the Northern 
hemisphere and the proportion increases to six per cent, in Pata- 
gonia towards the Antarctic Pole (J. Hooker), and to from five to 
seven and a half per cent, in the Arctic Kegions.® The countries 
richest in Banunculaceee extend round Lake Baikal, from Kam- 
schatka to Daouria, since it is admitted that the family here forms 
from one-nineteenth to one-fifteenth of the whole flora ; and in the 
Tschuki country it represents as much as one-sixteenth.^ It must 

^ In China, according to de Bxjnge, the pro- Petersburg, 3’5 (Fischee-Oostee) ; Silesia, 4 
V portion is as high as 3*5 per cent, (Wimmee) ; Duchy of Posen, 4 (Ritsohl) ; 

® See the numbers given by A. db Can- Lithuania, 3 (Goeski) ; Glarus, 5*6 (Heee) ; 
DOLLS (op. cit 1191-1260), with the names of Morbihan, 2 (Delalande) ; Sierra-Nevada, 4*5 
the authors from which he has taken them; (Boibsiee); Balearic Is., 2*5 (CambessAdes) ; 
Russia in Europe, 6*6 (Rupeeoht) ; Faro Is., Greece, 2*5 (Chaubaed). According to A. db 
4 (Tbevelyan) ; N. W. America, 6 (Hookee Candolle (op, 1258), the proportion is the 
A Abnott) ; United States, 2*5 (Riddell, same — 3*2 per cent, for the temperate regions of 
Beck) ; S. Carolina, 2*6 (Elliott) ; Chimbo- the Old World, and the centre of North Ame- 
razo, 2*6 (Jameson) ; Labrador, 4 (E. Meyee, rica. 

HookEb) ; I. of Sitcha, 3»6 (Bongard) ; Daou- ® At Hermit 1., near C. Horn, 6 (J. Hookee); 
riit» 6 (Lbdbboub) ; Altai, 6 (Ledebode) ; and at Spitzbergon, 5 to 6 per cent, 

Kamabhatka, 7 (Hookee & Aenott) ; St. ^ Lecoq, op, cit., 405. 
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be bome in mind that the cold season should not become too long 
in each year as the altitude increases, for then the number of species 
would undergo some diminution. Thus of one hundred and thirty 
species* found in France, we have not more than half a hundred on 
the high table lands of the south-east.’ The mineral character of the 
soil usually appears to make less difference to these plants than to 
many others. We see in our country Clematis Vitalha growing on 
limestone or sandstone soils ; so will Pulsatilla, the Wood and other 
Anemones, the Columbine, Ficaria, many of the Crowfoots, and the 
Aconites. However A. Anthora prefers a calcareous soil, as do 
Ranunculus Thora, hybridus, Villarm^ arvensis,* Delphinium Ajacis, 
Thalictrum aquilegifolium, Adonis vernalis, &c. ; Callianthemum grows 
on primitive soils,® and Myosurus minimus, Caltha palustris, TroUius 
europaus, Actuea spicata, &c., seem to agree best with siliceous volcanic 
soils. Some genera and species have a very large area, especially 
(as always) the aquatic plants — Batrachiuni,^ Caltha, Ranunculus 
repens, arvensis, &c. The genus Ranunculus is represented in almost 
every country of the globe. Almost all the genera belong to both 
Worlds, viz. — Clematis, Thalictrum, Anemone, Ranunculus, Myosurus, 
Caltha, Isopyrum, Aquilegia, Delphinium, Actcea, Pasonia. Only three 
small genera are limited to America : Xanthorhiza, Hydrastis, and 
Crossosoma. Trollius, Nigella, and Callianthemum grow in the Old 
World j while Glaucidium and Anemonopsis have only been found in 
Japan. As many as a thousand distinct species have been admitted / 
but fortunately the tendency now is to keep down the number, 
which appears to have been far too much multiplied, many forms 
having been raised into distinct species by monographists.® 

To man the Ranunculacece are sometimes useful, often dangerous. 
The foliage of many species has that dark green tint by which the 
peasant instinctively recognises a dangerous herb. Then they are 
often acrid, caustic, and poisonous. The Aconites, Hellebores, and 
Crowfoots have been in all times celebrated for these qualities. 


* The number of species admitted by Geenieb 
& Godeon, op. dt,, i. 3-53. 

2 Leooq, I, cit, 

8 H. Mohl, ex A. DC., op. oit,, 436. 

^ Lecoq, op, cit., iv. 488. 

8 H. Mohl, ex A. DC., op, cit,, 482. 

8 Rattunculm aquatiUa is said to extend over 
at least a third of the earth’s surface ; so does 
Caltha palmtrU, In this order M, aquatiUi, 


Thalictrum alphmm, Myomruc aristatua re- 
present what are termed the disjoined species. 

^ Db CAifDOLLE in 1824 only knew 641. 

8 Several of the species admitted by db Can- 
dolle have been split up. Many entirely new 
species have been since discovered, especially in 
America, China, and the Antarctic Zone. Never- 
theless Bbntham k Hookbb uow-a-days only 
admit about 540 q[>ecies. 
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The Ancients knew that Aconite was a very energetic poison, 
and potent remedy.' The name Lycoctonum {Wolfsbane) is enough 
to show that it was used to kill wild beasts. Formerly criminals 
were put to death by administering Napellm. In the East, and 
chiefly in India, the Bikh,^ considered by WAiiLicH to be his J. 
feroa^ is thought to be one of the most terrible poisons known. As 
drugs,* the Aconites — chiefly NapeUus ; more rarely Author a, panicu- 
latum, Lycoctonum, ferox — ^have been used in the treatment of 
neuralgia, deafness, rheumatism, gout, heart-disease, dyspnoea, 
dysentery, fever, purulent diathesis, chronic diseases of the skin, 
and also against erysipelas, glanders, farcy, syphilis, dropsy, metror- 
rhagia, intermittent fevers, &c. Their activity, whether as poisons 
or as remedies, appears to be entirely due to the presence of Aconi- 
tine, a principle discovered by Brandes, and often administered in 
medicine instead of the plant itself." 

The Hellebores — especially H. officinalis^ niyer, fcetidus, hyemalis, 
orientalis, and viridis,^ were also known to the Ancients as poisons 
and as medicaments. In comparatively small doses, they act as 
energetic evacuants and parasiticides. Their use was formerly 
abused, especially in nervous afiections ; and we know that at least 
one species, conjectured to be H. orientalis,* was formerly supposed 
by physicians to cure madness. Now-a-days the Hellebores have 
nearly fallen into disuse, and are considered too dangerous to be 
administered. 

The Crowfoots" are generally very acrid. The names B. acris, 
sceleratus, are enough to indicate their properties. B. aconitifolius, 
bulbosus, gramineus, repens, tripartitm, Flamniula, Lingua, Thora, &c.. 


^ ** According to Pliny,” says Fuchs {Sist, 
de8 Flomtest 68), it is quite certain that Aco- 
niinm is the snddenest of all poisons and venoms. 
Nevertheless hath it been turned to the usage of 
human health, as experiment teacheth that it is 

a sovereign remedy Aconitum hath such 

a nature that it will kill a man if there be not 
in him something which it may kill ; for then 
doth it wrestle and fight with the said poison, find- 
ing something of its own kind in the body. And 
this wrestling and fighting is only when the said 
AcofUiwn bath found other venom or poison 
in the inside. And it is a wondrous thing 
when two deadly poisons are in a man they kill 
and undo one another, and the man remaineth 
saft and aound.*^ If we cite this passage, it is 
because it will equally apply to all the other 


dangerous Ranunculacecs employed in medi- 
cine. 

* Or Bish, Vish, VuJiay Ativisha, &c. (See 
Boyle, Illmlr,, 40.) 

® Bl, As, Mar., i. 33, t. 41. — DC., Brodr., i, 
64. — A. virosum Don, Brodr. FI. Nep., 196. 

^ See Peeeiba, Mat. M4d., ed. 4, ii. ii. 684. 
—Diet. Fnc. Sc. Med., i. 677. . 

6 See Diet. Fnc. Sc. MSd., i. 698. 

® Lindley, Bot. Meg. (1842), t. 34, 68. 

7 Guibourt, Drog. Svmpl., 4th ed., iii. 690. — 
Pereira, Mat. Med., 4th ed. ii. ii. 680, Payer 
recognised what is sold in pharmacy as Black 
Hellebore, as being the rhizome of H. viridis. 

® See Braun, Bl. Sort. Berol. (Ann, Sc. 
Fat., ser. 4, i. 367.) 

® Pereira, 1. cit., 678.— Guib., 1. dt., 689. 
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are virulent, irritant, and epispastic, and are on this account 
employed in certain countries. Many are, it is said, energetic 
sudorifics like H. j^flacialis. In former times physicians used to 
consider that all the Crowfoots possessed “eminently caustic 
virtues.” 

In many other Ranunculacece the irritating principle is weaker, or 
else resides only in restricted parts of the plant. The Larkspurs 
are often only simple astringents, like R. Consolida, Jjacis ; while 
the seeds of the Stavesacre’ are sufficiently acrid to be used in 
powder as a drastic vermifuge, and especially as an insecticide. The 
seeds of the Niffella have only a pungent taste, like pepper, for 
which those of N. sativcd were formerly substituted (in France) 
under the name of “ Poivrette" or “ Toute-Epice” [i.e., Alkpice\. The 
ancients employed various NigellcB as emmenagogues, and as remedies 
for catarrhs. 

The species of Clematis have also been long known to possess the 
power of ulcerating the* skin when applied to it. C> Flammula, 
recta, and especially C. Vitalba, the common Traveller’s Joy (Fr., 
Ilerhe-aux-Gueux — Beggars’ Herb),® were said to be used by beggars 
to produce more or less intense vesications on the body. They are 
in fact epispastics, purgatives, and hydragogues. They were 
formerly considered remedies against itch, leprosy, scrofula, and even 
syphilis. The feathery elongated styles of certain species have been 
used to prepare a particular kind of paper. 

Different species of the genus Actcea* as we have limited it, have 
also been employed in medicine, especially in N. America. A. 
brachypetala, racemosa, and Cimicifuya are considered both astringent 
and irritant ; they no doubt possess nearly the same properties as our 
A. spicata {Baneberry), which has been prescribed for its astringent, 
antispasmodic, evacuant, insecticidal and virulent q^ualities, probably 


* Pereiea, 1. cit.y 682. — Guib., 1. cit., 698. 

* Guibouet, L cit.f 694. 

® The “ Viburmm, Black Vine or Black 
Bryony** (Viomes, Vignea noireSy Couleuvrees 
moires) of the older botanists (Guib., 1. cit,, 686). 
The ** Arabian Liana** of the Isle of Bourbon 
(C. mwritima Lamk.), according to M. Vinson 
[Thhs. Eg, Pharm,, 1855), possesses energetic 
vesicating properties, and may bo advantageously 
substituted for cantharides. C. diaeca L,, ac- 
cording to Macfatden {FL Jam, i. 2), is em- 
ployed in Jamaica as an energetic hydragogue 
purgative ; a decoction of the roots in sea water 


is used. C, erectat Vitalba, Viorna, formerly 
much used in chronic diseases of the skin, only 
cured them by setting up a counter-inflammation 
of its own, which was often too violent and pro- 
duced ulceration. Thalictrwm has nearly the 
irritant properties of Clematis, but in a less 
degree. Accordingly the various species are 
sometimes used as purgatives in the country. 
T, flavum in particular, known in England as 
** Meadow Bate** in several provinces goes by 
the name of ** Bhuharhe dee pasivres** (Aug., Poor 
Mwn*s Ehubarh), 

< DiGt.Enc.8c.Mid,,\.m. 
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resembling the Hellebores in every respect, with whose rhizomes 
those of the Baneberry have often been mixed.' 

The various species of Adonic have also been substituted for the 
Hellebores, according to Clusius. They seem to have the same 
general properties as the Crowfoots. Pallas relates that the root- 
stocks of the perennial species act as emmenagogues ; and the Cape 
Kkotoltoniaa are irritating enough to give one of the species the name 
of K. vesicatoria, and it is in fact used in that country as a vesicant.' 

The Anemones of this country are acrid,^ containing a neutral, 
very virulent principle called anemonine, discovered by Heter and 
Brunswick. They irritate and vesicate the skin, are employed as 
antipsorics in veterinary medicine, and are said to kiU certain 
animals if they feed on them. Pidsatilla is much used by the 
homoeopathists, who allege that it is an excellent antidote to 
mercury, and that taken as snuff it is sovereign against cepha- 
lalgia and neuralgia, and also against colic, constipation, and 
diarrhoea, certain forms of haemorrhage, 'rheumatism, convulsions, 
&c. Allopathists* know that it is irritant and vesicant, like most 
of the Banunculacece. They ascribe to its revulsive action the 
remedial powers which country folks assert to be produced in certain 
fevers, if the leaves are applied continuously to the wrists. It 
sometimes induces healthy action in herpetic surfaces, but it may 
also ulcerate ; it has been vaunted as efficacious against gout, itch, 
syphilis, amaurosis, hooping-cough, amenorrhoea, and calculus. 
Oreila showed that it should be ranked among the most dangerous 
irritant poisons. It is used to prepare a distilled water sometimes 
employed as a cosmetic. There is no virtue that has not been 
attributed to Hepatica ; its very name shows that it was thought to 
cure liver complaints j it was also thought efficacious against affec- 
tions of the lungs, skin, and bladder, in hernias and wounds j now- 
a-days it has fallen into disuse. 

Several of the Banunculacece are bitter, and are hence esteemed as 


i Mubbat, Med ; iii. 48. — Bentley, 
PhoAm, JowrU; iii. 109. {A. racemosa and Cimi- 
bave been used with great success in Eng- 
ird in amenorrhoea, dysmenorrhoea, menor- 
rhagia* ^ replace ergot ; it has also been 
found nsefhl in various forms of rheumatic gout, 
rbeumatisin, lumbago, &o. See Bingeb, iZcrndd. 

4. lierap. pp. 286-9, Tbans.] 


* Viet, Unc. So. Med ., ii. 40. 

* Habv. & SoND., FI. Ca/p., i. 4. 

^ Physicians formerly confounded most of 
them with the Crowfoots, under the common 
name of Coquerets, attributing nearly the same 
properties to them. 

* StObce, LiheUue de usu medico Pulsatillse 
nipric., 1771. — OuiBOUBT, op, cit., 688. 
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tonics. The various species of Coptis^ and especially C. Teeta and 
C. trifolia, the “ MisJmee Bitter” and “ Golden-thread” of the 
Americans, are considered as such in the United States, and used 
against the aphtha? and stomatitis of children. The root-stock of the 
Canadian Hydrastis is very odoriferous and extremely bitter ; it is 
recommended as a powerful tonic, and it has been remarked that it 
contains berberine, a principle found also in Xanthorhiza apiifolia^ the 
“ Yellow-root” which contains a very bitter resin, and is also a 
good tonic, and which might be substituted for Quassia amara ; 
moreover, its wood is used to dye yellow.^ 

The Columbines are now-a-days by some authors considered 
to be only slightly tonic, and are nearly disused. The ancients were 
much divided as to their true remedial value.' So are the moderns ; 
for if some consider the common Columbine diuretic, aperient, 
diaphoretic, antiscorbutic, pectoral, and allege that it keeps off gravel 
and stone, and cures icterus and the sweating in phthisis, and that its 
seeds favour the eruption in small-pox, scarlet-fever, and rot, others 
regard it as only slightly detergent and depurative, or else incline 
to fear it as being likely to produce the same effects as aconite. Its 
flowers are used, says Murray, to make a syrup resembling that 
made from violets. Fourcroy pointed out the presence of a very 
sweet perfume in its seeds. In this respect it resembles an Indian 
Nigella, which is, according to Eoyle, employed in spicing certain 
dishes in Afghanistan, which is known in that country under the 
name of 8iah-Dana, and might very well be the Black Cumin of the 
Scriptures. 

Few flowers of this order possess a sweeter scent than that of 
certain species of Clematis, which might be used in perfumery. Most 
Banunculacece are inodorous ; the Anemones, and among others the 
Wood Anemone, sometimes prized by the perfumer, have a slight 

* Bigielow, Med, Bot,, i. t. 5. — Pebeiba, red colour. Adonis apjtenina, Caltha palustriSf 
Mat, Med,, 4th ed., ii. ii, 698. Coptis trifoUa, and Hydrastis, all dye yellow ; 

^ Babton, Med.,\\, t. 26. — Bentley, the flowers of red, of A 

Pharm. Joum., iv. (1862), 640. ConsoUda, green ; and the petals of the Colum- 

® Babton, ibid , — Bentley, I, dt,, 12. bine blue. The leaves of Pulsatilla are used to 

^ See p. 68. Many Bammculaceae contain prepare a green ink, and its flowers are used to 
colouring matters, but are little used as dyes. A stain eggs in Wurtemberg (Duchesne, Bepert,, 
large quantity of yellow pigment is found in the 169-176). 

cellular tissue of the bark and medullary rays of ® * ** It is not probable that a herb in no way 
several speaes of Thalictrum / T, (iquilegifolA/wm, acrid should have so g^reat a virtue to resolve 
angustjfolism, Jlavum, &c., are used as dyes. and to digest.” (Fuchs, op, cit,, 78.) 

The fruits of Actaa spioata fhmish an ink and a 
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scent. The yellow colouring matter of the perianth of certain 
Crowfoots, and of the Marsh-marigold, are said to be used to colour 
butter. Many of the Bamnculacea, especially those with double 
flowers,’ serve to deck our gardens. Banuncidm and Anemone 
were among the six flowers which the botanists of last century 
deemed alone worthy of cultivation in the parterre. The species 
of Clematis are prized as climbers to cover arbours and walls. 

Not less are the Pseonies appreciated in our gardens for the size 
and splendour of their petals, the sweet perfume they often give out, 
and the beauty of the fruits when half open. The male and female 
Pseonies {P. corallina and officinalis) were formerly highly valued 
medicines.’' Stone, colic, icterus, the severest neuroses, epilepsy, con- 
vulsions, mania, the bite of venomous animals, abscesses — ^in short, 
nearly every known disease was thought to be cured by them. Now 
they are hardly used at all. The rootstock is somewhat astringent ; 
the petals serve for making a distilled water and syrup of slightly 
sedative action; the seeds are emetic and cathartic. It is not 
known why necklaces made of them possess in certain districts the 
reputation of facilitating the dentition of children. 

Since the time of Krapfen, it has been remarked that the irritant 
principle in the Banuncvlacea has so little stability as to be usually dis- 
sipated by heat, boiling, or drying. The vegetable acids, and sometimes 
water alone, will destroy it ; while its action is said to be increased 
by wine, alcohol, honey, and sugar. It does not exist in organs not 
fully developed, which explains how, in some countries, people have 
been able to use the young shoots of Clematis, Ficaria, and several 
Banuncidi properly so called, as aliments.* It would be prudent to 
exclude every plant of this order from our articles of food. It has 
often been remarked how strange it is that the Banuncidacea, so closely 
analogous to the Papaveracece in most features of their organization, 
are yet almost all unprovided with the abundant milky juice, pos- 
sessing quite peculiar properties, found in a large number of the 
latter. However, the existence of laticiferous vessels has been pointed 
out in several of the Banunculacece.* 

' In Sbemann*b Journal of Botamy (1864), aquatilis are used as fodder in England and 
(l77)^wUl befound an enumeration of all the culti- Alsace. It appears that the seeds of several 
vated apeoies of this order with double flowers. Pseonies are also cooked and eaten. (Duchesne, 

. • GtriBOUBT, op, cit,, 701. I, cit.) 

^ Mammeuluf auriconws and lamginosua ^ Schultz (C. H.), Mem. Cwc. (1839), 35, 
are boiled and eaten. The dry leaves of B, 41, 92. 
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GENERA. 

I. AQUILEGE^. 


a. Flowers regular. 

1. Aquilegia T. — Flowers 5-merous. Calyx petaloid imbricate 
deciduous. Petals 5, alternate with the sepals, usually calcarate. 
Stamens 8 — 1 0 alternating 5-merous verticils ; anthers extrorse, 
dehiscing by 2 clefts. Staminodes within these 10, in 2 alternating 
verticils. Carpels 5, sessile free multiovulate. Follicles 6, poly- 
spermous. Seeds albuminous, embryo minute. — Perennial herbs ; 
leaves compound alternate ; flowers solitary terminal, or in cymes 
(JEkrope, Ama, N. America). See p. 1. 

2. Xanthorhiza Lher. — Flowers 5-merous. Calyx petaloid im- 
bricate deciduous. Petals 6, alternate with the sepals, unguiculate 
gland-like dilated at the apex. Stamens in 1 — 3 alternating 5-merous 
or in complete verticils. Anthers sublateral, dehiscing by 2 clefts. 
Carpels 5 — 15 sessile free pauciovulate. Follicles often 1 -seeded by 
abortion. — A shrub, leaves alternate pinnatisect ; flowers in few- 
flowered racemose cymes (iV. America). See p. 6. 

3. Nigella T. — Flowers 5-merous. Calyx petaloid imbricate 
deciduous. Petals (staminodes ?) opposite the sepals (often in pairs), 
bifid at the apex. Stamens spirally inserted ; anthers introrse, 
dehiscing by 2 clefts. Carpels 2 — 1 5 (usually 5) connate at the base 
fobliquely inserted) many ovuled, dehiscing internally at the apex 
when ripe. — Annual herbs ; leaves alternate dissected, often forming 
an involucre to the terminal flowers {Europe^ West Asia). See p. 7. 

4. Helleborus T. — Calyx 5-or 6-merous imbricate persistent or 
deciduous. Petals (staminodes ?) varying in number and position, 
gland-like, rarely 0. Stamens spirally arranged; anthers extrorse 
or introrse, dehiscing longitudinally. Carpels 2-oo , free or cohering 
at the base, sessile or stipitate, multiovulate, dehiscing as follicles 
when ripe. — Perennial herbs, with palmate or pedate leaves. 
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Flowers solitary, or few in C 3 riiies, naked or involucrate {Europe, 
W. Asia, N, America). See p. 12. 

5. Isopyrum L. — Calyx 4 — 6-merous, petaloid imbricate deci- 
duous. Petals (staminodes ?) of variable number gland-like, more 
rarely 0. Stamens spirally inserted, often few ; anthers sublateral, 
dehiscing longitudinally. Carpels 2-oo , free, sessile, 1-co ovulate, 
dehiscing as follicles when ripe. — Annual or perennial herbs, with 
alternate or sub-opposite teruate leaves. Scapes 1- or many- 
flowered {Europe, Asia, N. America). See p. 18. 

6. Trollius L. — Calyx petaloid 4-ao -merous deciduous, or more 
rarely persistent. Petals (staminodes ?) of variable number, or 
more rarely 0. Stamens numerous, spirally inserted ; anthers 
extrorse or lateral, dehiscing longitudinally. Carpels 5-oo , free, 
sessile, dehiscing when ripe as many-seeded follicles. Seeds smooth 
or arillate. — Perennial herbs, with palmiveined leaves, entire, lobed, 
or compound ; blade more rarely with indexed auricles at the base. 
Scape one- or few- flowered {Europe, Asia, N. ^ S. America, Australia). 
See p. 20. 

. 7? Anemonopsis Sieb. & Zucc. — “ Calyx oo-merous petaloid 
deciduous. Petals oo, sessile shorter than calyx, with a nectariferous 
pit at the base. Stamens oo, free. Carpels few free sessile multi- 
ovulate. Fruit ? — Herbs with ternately compound radical leaves. 
Flowers in lax racemes ?” {Japan). See p. 22. 

8 ? Glancidium Sieb. & Zucc. — Calyx 4-merous imbricate 
petaloid deciduous. Corolla 0. Stamens oo, free, inserted in a 
spiral; anthers basifixed; cells lateral, dehiscing longitudinally. 
Carpels solitary or few (usually 2), obliquely inserted on the recep- 
tacles, like follicles when ripe but dehiscing dorsally. Seeds 
compressed, with winged margins . — K Perennial herb ; leaves few 
alternate palmatifid; flower solitary pedunculate {Japan). See 
p. 23. 

b. Flowers irregular. 

g. Delphinium T. — Calyx 5-merous irregular imbricate; the 
posterior sepal more or less galeate or calcarate. Petals (staminodes P) 
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unequal, in pairs opposite the sepals (posterior 2 calcarate, or 
cucuUate and unguiculate ; lateral and anterior, either wanting, or 
6 of variable form, often reduced to minute scales). Stamens oo, 
free inserted in a spiral ; anthers introrse, dehiscing longitudinally. 
Carpels 1 — 5, sessile free multiovulate, when ripe dehiscing as 
follicles. — Annual or perennial herbs ; leaves alternate, palmatifid or 
compound; flowers racemose 2-hra,cieoleLte {Europe, Asia, N. America). 
See p. 23. 


II. EANUNCULEiE. 

10. Ranunculus Hall. — Calyx 5-, more rarely 3-merous, imbri- 
cate usually deciduous. Petals 3 — 20, with a nectariferous pit at 
the base furnished with a scale of variable form or 0, impressed 
imbricate forming a single or double corolla, more rarely wanting 
entirely. Stamens oo free, spirally inserted on a convex receptacle of 
variable form ; anthers basifixed, lateral or extrorse, dehiscing longi- 
tudinally. Carpels oo uniovulate ; ovule usually ascending ; raphe 
introrse ; micropyle extrorse inferior. Achenes as many as the 
carpels, capitate, coriaceous or membranous. Flowers often poly- 
gamous or dioecious. — Annual, or often perennial herbs ; leaves 
alternate, entire or dissected, more rarely palmatifid. Flowers 
solitary terminal, or cymose pseudo-corj^mbose or umbellate {cold 
and lemperate regions of nearly the whole world, more rarely the Tropics). 
See p. 32. 

11. Myosurus Dill. — Calyx 5 — 8-merous : sepals ^ith descending 
spurs. Petals (?) as many, small linear-tubulate nectariferous, or 0. 
Stamens and carpels of Ranunculus spirally inserted on an elongated 
branch-like receptacle ; ovules solitary, pendulous in each ovary ; 
micropyle introrse superior ; raphe dorsal. Achenes oo spicate. — 
Annual herbs with entire leaves. Flowers pedunculate, solitary, 
terminal {temperate regions nearly aU over the world). See page 40. 

12. Anemone Hall. — Perianth 4 — co-merous; leaves petaloid, or 
the outer ones more or less herbaceous, imbricated in one or more 
whorls. Stamens and carpels of Ranunculus spirally inserted on a 
conoidal or globose receptacle ; outer stamens sterile and antherless, 
or more usually all fertile ; anthers with lateral cells subintrorse or 
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Bubextroree. Ovaries 5-ovulate ; four superior ovules in two vertical 
pairs, abortive, minute ; one inferior fertile usually descending ; 
micropyle superior introrse. Fruit baccate or drupaceous, or more 
usually of capitate acbenia, surmounted by the short, or caudate, 
naked or bearded styles. Seed ascending, or more usually de- 
scending, micropyle introrse. — Perennial herbs, with a subterranean 
stock, and alternate compound or lobed leaves. Flowers axillary, 
or more usually terminal, solitary, or in pseudo-umbellate cymes ; 
involucre 1 — 3 leaved, at a variable distance from the flower; leaves 
entire or compound {Europe, Asia, S. Africa, Australia, N. and S. 
America). See p. 41. 

18. Callianthemum C. A. Mey. — P erianth of Ranunculus, petals 
with a nectariferous pit at the base. Stamens <x> , free, spirally ar- 
ranged ; anthers dehiscing by lateral or subintrorse clefts. Carpels 
oo, 2-ovulate ; one ovule abortive, the other finally pendulous ; micro- 
pyle superior extrorse, raphe introrse, achenes capitate naked. — 
Perennial herbs with alternate compound or incised leaves. Flowers 
terminal pedunculate {Europe, temperate parts of Asia). See p. 48. 

14? Hydrastis L. — Calyx 3-merous petaloid very caducous. 
Stamens oo, spirally arranged ; anthers basifixed ; cells dehiscing by 
lateral clefts. Carpels oo sessile 2-ovulate ; one ovule usually 
ascending with the micropyle extrorse inferior. Fruit baccate 
capitulate ; seeds crustaceous embedded in pulp. — Erect herbs with 
few alternate palmatifid leaves. Flowers solitary terminal {N. 
America). Seep. 49. 


III. CLEMATIDE^. 

15. Clematis L. — Calyx 4-, more rarely 5 — 10-merous, petaloid 
valvate or induplicate, after expansion often imbricate. Staminodes 
external petaloid oo, or more often 0. Fertile stamens oo, free, spirally 
inserted on the convex receptacle, anthers dehiscing by lateral, more 
rarely introrse, clefts. Carpels oo, free, ovaries 5-ovulate ; ovules 
4-8nperior in 2- vertical pairs, abortive minute ; inferior fertile de- 
scending ; micropyle superior introrse. Achenes capitate, surmounted 
by the short or caudate, naked or bearded style. Seeds descending. 
Flowers often polygamous or dioecious Most usually climbing 
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shrubs, or more rarely under-shrubs or herbs, with opposite leaves 
simple, or more often ternate or pinnate ; petiole twining or produced 
into a tendril. Flowers in racemose cymes, more rarely solitary, 
naked or 2-bracteolate {temperate regions nearly all over the world, mme 
rarely in the Tropics). See p. 60. 

16. Thalictrum 'F. — Calyx 4-, more rarely 5 — lO-merous, peta- 
loid, imbricate, deciduous. Stamens oo, all fertile, or more rarely 
the outermost sterile and petaloid. Anthers dehiscing by sub- 
lateral clefts, ovaries uniovulate ; ovule pendulous, micropyle 
introrse, superior. Achenes sessile or stipitate, triquetrous or 
membranous and inflated. Flowers often polygamous by abortion. 
— Perennial herbs, with alternate ternately compound leaves, often 
stipellate. Flowers in racemes, or more often racemose cymes 
{N. Hemisphere of both Worlds, Tropical India, the Cape, S. America). 
See p. 54. 

17. Acteea L. — Calyx 3 — 6-merous, petaloid, imbricate, deci- 
duous. Stamens oo, all fertile, or more rarely the outermost sterile 
and petaloid. Anthers dehiscing by introrse or extrorse clefts. 
Carpels 1 — oc, multiovulate, when ripe baccate, or more often dry and 
dehiscing as follicles. Seeds in two rows, smooth or scaly. Flowers 
more rarely polygamous by abortion. — Perennial herbs with alter- 
nate leaves, simple, or more usually ternately compound or decom- 
pound. Flowers in simple or compound racemes, usually terminal 
{Europe, Asia, N. America). See p. 56. 

IV. PJIONIEJI. 

18. PsBonia T. — Calyx 5 — 6-merous, single or double herbaceous, 
imbricate, persistent, inserted round the plano-concave receptacle. 
Petals 5 — 10, forming a single or double corolla, efoveolate, imbri. 
cate, deciduous. Stamens oo, free, perigynous ; anthers dehiscing 
by introrse clefts. Disk within the androceum, perigynous, either 
minute and gland-like, or less frequently much more developed 
sacciform and petaloid covering in the ovaries. Carpels 2 — 6, free, 
inserted in the bottom of the receptacle multiovulate, when ripe 
dehiscing as follicles. Seeds furnished with a minute funicular 
aril at the base. — Perennial herbs, more rarely shrubs or under- 

G 2 
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shrubB, with alternate pin&ately diBsected or decompound leares. 
Mowers terminal {Eurcpe, Ada, N. Jmerica). See p. 69. 

19. CrossoBoma — Calyx 5-merous, imbricate, inserted 

round the very concave receptacle. Petals 5, perigynous. Stamens 
00 , perigynous, free; anthers attached by the back above the base, 
debiBcing by longitudinal lateral clefts. Carpels 2 — 5, inserted in 
the bottom of the receptacle, multiovulate, separating into two valves 
when ripe. Seeds reniform, provided at the base with a conspicuous 
multifid aril ; embryo curved.— A small shrub, with alternate, 
simple, quite entire leaves. Flowers solitary terminal ( California). 
See p. 62. 



II. DILLENIACEiE. 


I. CANDOtLEA SERIES. 

We shall commence the study of the DiUeniacea by analysing a 
CandoUea.' C.cuneiformis LABiLii. (figs. 115-123), often cultivated in 
our conservatories, has regular hermaphrodite flowers. On the 



Ca/ndollea cv/neifortnis. 

Fig. 118. 

Longitudinal section of flower. 


Fig. 119. 

Flower without its perianth. 


slightly convex receptacle are successively inserted from below 


• Ccmdollea Labili., P2. Nov.-SoUand., u. 
33, 1. 176 (uec Baumg., nec Misb., nec Badd.). 
—DC. Frodr., i. 73.— Ekdi.., Chn., n. 4765. 
— Walp., Bep. i. 64j v. 11; Am., u, 18.— 


Patbb, Orgcmog. comp., 283, t. 61, f. 18-30. 
— B. H., Cfm., H n.l4.— Bbhth.&F.Mubll., 
FI. Austral., i. 41.— H. Bn., Jdmsonia, vi. 
279. 
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upwards the caljx and corolla (each with its leaves free), a hypo- 
gynoas androceum, and a pluricaipeJJarj pistil. The sepals are 
five in number, unlike,' and quincuncially imbricated in the bud. 
The petals, also five in number, alternate with the sepals and are 
imbricated in sestivation." The stamens are grouped in as many 

bundles as there are sepals, 
to which they are superposed. 
Each bundle consists of a 
flattened tongue-like stalk, 
single below, and divided near 
its apex into three* short 
branches, each bearing a basi- 
fixed, two-celled, introrse an- 
ther, dehiscing longitudinally. ‘ 
Internally is a fourth stamen, 
whose filament adheres to 
that common to the three 
outer stamens, and only be- 
comes free on a level with its 
anther, which resembles the 
others. The gynseceum con- 
sists of five carpels opposite 
the petals, each composed 
of a unilocular ovary, tapering above into a style with a 
stigmatiferous tip.* The placenta occupies the inner angle of 
the ovary, and supports two ascending anatropous ovules, of 
w'hich the raphe is in the first instance outward while the 
micropyle looks downwards and inwards.* The fruit, sur- 
rounded by the persistent calyx (fig. 121) consists of five follicles, 
which dehisce along the inner angle to free one or two seeds. 



Candollea cuneiformis. 

Fiq. 120. Fm. 122. Fig. 123. Seed. 

Stamen, Seed. Longitudinal section. 


* The more external they are, the more closely 
they resemble the upper leaves (with the spiral 
arrangement of which theirs is continuous) both 
in form and colour ; but the more internal they 
are in the bud, the shorter, the broader, and the 
paler they become. 

* The mode of this imbrication varies ; it may 
become quincuncial, petals 1 and 8 then alter- 
nating with sepal 2. 

< It often happens in this species that this 
tongue bears four anthers. Counting the inner 
stamen, we see that each bundle is pentandrous. 


^ The anthers have here the form of a flattened 
vertical bandlet, on tlie back of which the con- 
nective alone is seen. The cells, which are ap- 
plied along the length of the inner surface, 
dehisce first above (fig. 120). 

® This tip, scarcely dilated, becomes rapidly soft 
and, as it were, pulpy, bounded by the more con- 
sistent tissue of the subjacent portion of the style. 

^ Each has two very distinct coats, and the 
circumference of the umbilicus becomes thickened 
before flowering time into a small circular rim, 
the rudiment of the aril. 
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each with a membranous aril,’ and containing within its coats 
the copious fleshy albumen, near the apex of which is a 
minute dicotyledonous embryo with its radicle inferior (figs 
122, 123). 

C. cuneiformis, like several allied species, is a small Australian 
shrub bearing simple, alternate, subsessile, exstipulate leaves, vrith 
a gutter -like dilatation above the base. The flowers are solitary 
and terminate the branches (fig. 115). In some other species the 
flowers are solitary and imbedded in the centre of a bud, whoso 
leaves pass gradually into the sepals. Sometimes, again, these 
plants are villous, with narrow leaves and slender branches, and 
assume the appearance of certain Chenopods or Cistinea.^ About 
fifteen species have been counted in Australia;’ all have yellow 
flowers. There may be tolerably nu- 
merous variations in the number of 
stamens,’ carpels,® and ovules.® 

The genus Adrastaa,^ of which but 
one species" is as yet known, a native 
of New Holland, presents nearly all the 
external characters of Candollea and 
Hibbertia, with which genus it has 
been proposed to unite it.® But on 
examining its androceum we see (figs. 

124, 125) that it consists of two whorls of five stamens each ; and what 



Adrastma salicifolia. 
Fia. 324. 

Floriferous brunch. 


^ Here the aril is a largo yellowish sac covering 
the seed entirely, its margins meeting, or even 
overlapping. In many species it is smaller; it 
does not cover the seed, and is divided near the 
opening into more or less lacerated lobes. 

2 This is especially the case with C. hellanthe- 
moides Ttjrcz. { Bull . Soc . Nalur . Mosc ., xxii. 
ii. 8). The linear leaves, covered with whitish 
down, are collected around the flowers to form a 
sort of involucre. The staminal bundles only 
bear two or three anthers. The carpels are 
three in number, each usually containing but one 
ovule. 

® Stetjdel, PI. Preiss., i. 273 ; ii. 236. — 
F. Mtjell., Fragm. Phyt. Austr.^ ii. 2 ; iv. 116 ; 
Plants of Victoria, i. 13. — Benth., op. cit., 
41-46. 

* In each bundle the number of anthers varies 
from two or three to an indefinite number. The 
altemipetalous bundles may even be replaced by 
single stamens. Besides this, single stamens are 


sometimes observed opposite the petals. (B. H., 
loc. cit.). The pollen grains have three longi- 
tudinal grooves. 

^ The two lateral carpels are often wanting. 
The surface of each is usually glabrous and 
traversed by a vertical groove along the internal 
angle. 

® Many species, like C. helianihemoidea, 
C. pachyrhiza Benth. (Hibhertia pachyrhiza 
Steud.), &c., have but one ascending ovule. 
More rarely three are observed, of which one is 
superior and neai-ly median. 

^ DC., Syst., i. 424 : Prodr., i. 73. — Endl., 
Oen., n. 4752. — B. H., Gen., 15, n. 15. — A. 
Geay, in Amer, Fxplor. Exped., i. 18. — Benth. 
& F. Mtjell., FL Austr., i, 46. — H. Bn., 
Adansonia, vi. 279. 

® A. salicifolia DC., loc. cit. 

® Hibhertia ealic folia F. Muell., Fragm., 
i. 161. 
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is most remarkable in the arrangement of these is, that those super- 
posed to the fire petals are external to those superposed to the sepals, 
enfolding and hiding them entirely in the bud.' Moreover, the sepals 
are unequal and quincuncial,the petals imbricated, the anthers introrse, 
dehiscing by two longitudinal’ clefts, as in Candollea. The carpels, 
two in number, are free. The ovary contains one or two anatropous 
ascending ovules ; the micropyle is originally* turned inwards, and 
even in the flower the umbilicus is surrounded by a rudiment of 
the axillary collar. The style, grooved the whole length of its internal 

angle, tapers upwards to a point. 
A. scdicifolia is a smaft suffrutescent 
plant growiugin marshy soils, wherein 
its woody stock burrows, covered 
with numerous adventitious roots. 
The slender branches bear alternate, 
very unequal leaves, placed close 
together on the axis of a short branch 
which ends in a nearly sessile flower. 
The sepals resemble the last leaves, the spiral of which they 
continue. 

Pachynema* of the same country as Adrastaa, has its flowers (figs. 
126, 127) similarly organized. But of the stamens only seven or eight 
are fertile. Their small anthers are two-celled and introrse ; the 
filaments supporting them are dilated from above downwards to 
form a kind of pyramid. The two innermost stamens are reduced 
to these filaments, each bearing at the tip a sterile gland instead of 



Adrasteea salidfolia. 
Fig. 126. 


Longitudinal section of flower. 


* On this account we have not chosen Adrastesa 
as the first type of the Dilleniacece, and also be- 
cause the exact alternation of these stamens with 
one another^ and their exact superposition to the 
pieces of the calyx and ('X)rolla do not always 
exist. Hence we may conclude, as we liave else- 
where said (Adansonia, vi. 265), “ that here we 
have not to deal with the usual androceal whorls 
found in regularly diplostemonous flowers.” The 
study of the evolution of the audroceum will alone 
rove^ its true symmetry. But there is no doubt 
that the stamens are not, as Bentham & 
i^OOKXB assert, s^mplici serie usqualiter peri- 
pherica** Some are so much internal to the 
others, that in the bud they are not seen on re- 
moving the corolla* 

’ These clefts begin near the top of the 


anthers j those of the two cells approach closely 
at the summit, but without coalescing. The 
filament, flattened and broad, is almost peta- 
loidj the connective is continuous with it, 
and the anther cells are so applied on the inner 
face that nothing of them is seen on the 
dorsum. 

® When there is but one, as it developes it 
undergoes a more or less decided twisting, so as 
to turn the micropyle sideways, or even out- 
wards. 

^ R. Beown, in DC., Syst, i. 412 ; Prodr,, i. 
70. — Delkss., Icon. Sel., i. t. 73. — Endl., Gen., 
n. 4756. — B. H., Gen., 15, n. 16. — Benth. & 
F. Muell., PL Austral,, i* 47. — H. Bn., 
Adansonia, vi. 279. 
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an anther.* The carpels, two in number, are analogous to those of 
AdT(ist<B(t. Near the base of the inner angle are inserted two 
ascending ovules, of which the micropyle is at first introrse. The 
dry fruits often contain a single ariUate seed. 

Hutiia^ which has been raised to the rank of a distinct genus, is 
merely a Pachynema with flattened staminal filaments not dilated 



Pachynema complanatum. 

Fm. 126, Fia. 127. 

Floriferous branch. Longitudinal section of flower. 


below ; but one species is known, which has been rightly replaced 
in the genus Pachynema? The small shrubs or undershrubs consti- 
tuting this genus have no true leaves. They have only small scales 
or bracts arranged alternately on the axes, which may be nearly round 
or deformed — flattened like those of Xylophylla, and sometimes even 
very broad and quite leaf-like.* The flowers are axillary to these 
scales, solitary or in few-flowered cymes, and supported on short, 
often recurved, styles, with the dilated summit of which they are 
articulated. 


^ The gymmetry of the androceum with 
respect to the perianth is not easy to make out 
in dried flowers. It seems that there is but one 
whorl of sterile stamens of which some are de- 
duplicated. The fertile stamens are internal to 
these and alternate with the two carpels. (See 
Adansonia, vi. 266.) There are sometimes nine 
fertile stamens in Pachynema, and more usually 
seven, of which one appears to be exactly opposite 
a petal. 

* Dbumm. & Mook. Joum.t vii. 

51. — Walp., Awn,, iv. 37. — B, H., Qen,, loc, 

cit. 

^ P, conepicuum Bbnth., FL Aueir,, loc. 


cit., n. 1. — Muttia conapicim J. Dbumm., loc. 
cit. 

* There is hardly any natural order in which 
this sort of deformity of the axes which is 
usually correlated with the reduced appendicular 
system does not occur ; we may cite in this place 
(besides the Faphorbiacece) the Polyyonacea, 
Umbellifera, Leytminosce, &c. P. complanatum 
K. Bb., derives its specific name iVom the form of 
its branches, which are like little flattened 
baudlets, with nearly parallel edges, as in Car~ 
miohcBtia, Bossicea, &c. The cladodia of P. 
dilatatum Benth., have exactly the form of 
those of certain Xylophyllas from the Antilles. 
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II. HIBBEETIA SEEIBS. 

In all the genera we have as yet examined, the number of stamens 
or bundles of stamens is definite. In Hibbertia,' on the contrary, 
we observe at maturity an indefinite number of stamens free, or 
nearly so, for almost their whole length. In other respects all the 
characters of the flower are those of Candollea. Thus, in the flower 



Uihheriia volubilis, 

Fia. 128. 

of H. volubilis Andr.^ (figs. 128, 130), we see, on the slightly convex 
receptacle, a calyx of five® unequal, unlike sepals quincuncially 
imbricated in the bud (fig. 129) ; a corolla of five petals alternate 


> H&thBrUa A2n>B., Rot. Repos., t. 126, 472. 
— Par. Land., t. 78. — DC., Spst., i. 
42 $; Pr^.f i. 78.— Spaoh, Suit a Ruff., vii. 

» Ohn.t’Bi. 4768. — Patbe, Organog., 
288, t W7.-^B. H., Qen., 14, n. 18.— 

Vi. 279. 

^ humilis Don., 


Cat. h. Cantabr. (ex Vent., Ch. de plant, 11). — 
I), soandens W., Spec., ii. 1251. — D. speoiosa 
Curt., Rot. Mag., t. 4^, nec Thg. — 1). tumera'- 
fiora Gawl., Rot Rep., 27. 

^ lu cnltivation, we may find exceptional 
tetrameroua dowers. 
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with the sepals, and of a somewhat variably imbricated sestivation ; 
an audroceum of a large number of stamens arranged, when at 
maturity,' without any apparent order below the gynseceum, and 
each formed of a filament free for almost its whole length, and a 




Hibbertia volubilis. 

Fia. 130. 

Longitudinal section of flower. 


basifixed, two-celled, introrse anther dehiscing by two longitudinal 
clefts.^ These stamens are shorter, as they are more external ; and 
some of them, quite outside the rest, are even reduced to short sterile 
rods. The gynseceum most usually consists of five^ free carpels super- 
posed to the petals, each consisting of a one-celled ovary, surmounted 
by a style, dilated and stigmatiferous at the tip. In the internal 
angle of the ovary is seen the placenta, which bears about half-a- 
dozen' anatropous, ascending ovules, of which the raphes tend 
to be adjacent. The thickened funicle is early dilated around the 
hilum to form the commencement of an aril.‘ The fruit is multiple, 
consisting of dry carpels, like those of Candollea, each containing one 
or more seeds, possessing a membranous aril more or less laciniate 
at the margin. II. volubilis is a sarmentose shrub, with alternate 


‘ We shall see that at an earlier period they 
are united into five bundles, of variable form, 
alternate with the petals. The anthei’s may be 
of the same form as in Candollea (fig. 120). 

2 The whitish pollen grains have each three 
equidistant longitudinal grooves. 

3 This species is one of those in which two 
whorls of carpels are pretty often found, of which 
the internal one consists of altemipetalous ele- 
ments, and may be complete or incomplete. 
More rarely the carpels exceed ten in number. 
Tubpin has given a very exact figure of a plant 
with a gynseceum of eight carpels {Diet, des 
Set, Nat,, t. 116) ; we rarely meet with less than 
five. 


* This number varies; but most usually we 
find five or six ovules in two vertical rows ; they 
are ascending, but at the same time turn towards 
one another, so that the raphes neaily touch. 
They have two coats, and the youngest are 
highest up on the placenta. 

^ It is a fair time before antbesis that the 
aril appears as a small ring, and afterwards as a 
cup with an entire rim. By the unequal de- 
velopment, this rim is more or less raised at 
various points — the origin of the deep lobing 
observed in the aril at a later period. The cells 
composing it are elongated and translucent, witll 
thin, brittle walls. 
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exstipiilate leaves articulated at the base. The flowers are solitary, 
and terminate the short branches' which bear below them a few 
alternate, more or less sepaloid, bracts. 

Many other Hibb&rtias, which, like the one we have just studied, 


grow in Australia, present the same general organi- 
zation, but with some differences in habit and 
flower. The stems do not climb, being sufirutescent,’ 
or herbaceous.* The leaves may be narrow, like 
those of certain Heaths,^ or dilated below into an 
imperfect sheath. The carpels contain a variable 
number of ovules,* and are themselves sometimes ten 
in number (five superposed to the sepals), or even 
indefinite. In some species the gynseceum consists of a 
single carpel.* But in all the stamens and the external 
staminodes, if present, are arranged in a circle round 
the carpels, an arrangement which calls to mind 
the name “ Cyclandra,”^ given to all this section of 
the genus Hibbertia. 

The genus Trimorphandrc^ has been proposed for a cyclandrous 
Hibbertia, of which the outer stamens are short and sterile, as 
in most of the preceding plants ; but some of the inner fertile 
stamens are longer than the others — a fact which exists in a 



Sihhertia 
tenuwamea, 
Fm. 131. 
Stamen. 


* M, peffoliata, Hud., in PI- Preiss., i. 266 
{Candollea perfoliata Lbhm.), often cultivated 
in our conservatories, has a flower of the same 
construction as H. voluhilis, with the outer sta- 
mens sterile, and with five carpels, each contain- 
ing from two to four ascending ovules. The 
raphe is at first exterior, but as the ovules grow 
the raphes of the a^acent ovules turn towards 
each other. Besides the fact that the leaves 
should be noted for their sessile nuriculate blades, 
we must espedally notice that in this species the 
solitary terminal flowers are on long peduncles, 
but what has been termed usurpation takes 
place ; the axillary branch being rapidly developed 
to form a pseudo stem, while the flower becomes 
very distinctly leaf-opposed. This occurs in several 
other species, though not so decidedly. When 
there are four ovules in two vertical rows the 
lower pair are much the older. Long before an- 
they have each an arillary ring round the 
mttbjMgpa, while the others show no trace of it. 

^ This is the case in most of our cultivated 
apeoes except JET. noUihiUs, 

I Like our cultivated JT. grossularuBfolia, its 
habit has been compared to that of Potentilla, 


* Especially in certain species of Pleurandra 
cultivated in our conservatories. Several have 
the aspect of certain Salsolacece, while others 
possess a whitish down recalling that of the Sun- 
flowers. 

* As in Trisema from a couple to half a score 
may be counted, but rarely more than this. Their 
raphes are more or less turned towards one 
another. 

® For instance, -ST. monogyna K. Be. (ex. DC., 
Prodr, f L 74>) which, with the androceum and 
perianth of the preceding species, possesses but 
one carpel with one or two ascendig ovules in 
its ovary. This we at one time considered the 
type of a special section, very near Trisema, under 
the name **Haplogyne** {Adamsonia, vi. 280). 
But this cannot be maintained as a distinct sec- 
tion if, following Bentham (FI, Austr,, i. 37), we 
make M, monogyna only a variety of R, dij^a 
E. Be. (ex. DC, Syst, i. 429). 

^ F. Muellee, ex. B. H., Gen, 14, n. 13 (4). 
— Ochrolasia Tueoz., Bull, Rose,, xxii. (1849), 
it 3. 

^ T, pulchella Be. & 6b., inBull. Soc, Bot, 
xi. 190; Ann. 8c, Nat, sir, 5, ii. 148. 
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greater or less degree in many other species of Hibbertia, and 
hence does not appear of any great importance. In the species 
already known, a native of New Caledonia, whose flowers are 
in short, few-flowered axillary spikes, the large stamens near 
the centre are from two to four in number.' In another species, 
from Van Diemen’s Land, which we have called H. tasmanica^ 
(fig. 132), there are still 
more of these large stamens, 
of which upwards of six 
may often be noted. The 
flowers are also axillary, and 
pedunculate and solitary. 

Most of the organs, espe- 
cially the branches, sepals, 
and ovaries, are covered with 
scale-like hairs.’ The two 
carpels each contain a va- 
riable number" of ascending 
ovules in two vertical rows. 

Hibbertia ffrossularicefolia Salisb.’ (figs. 133-134), a native of 
New Holland, sometimes cultivated in our conservatories, has been 
made by some authors the type of a distinct genus, Burtonia^ on 
account of several noteworthy characters. Before bearing the 
floral organs, the receptacle swells into a head, the upper surface 
of which is nearly flat. The perianth, consisting of five imbricate 
sepals, and five imbricate petals, is inserted with the androceum on the 



Hibbertia (Trimorphandra) tasmanica. 
Fia. 182. 

Longitudinal section of flower. 


* We have observed (Adarisonia^ vi. 264) that 
if the large stamens when two in number alter- 
nate with the cnrpels, yet we can no longer find 
any such relations with the gynseceum when there 
are three or four of them; and further, on 
the strength of certain flowers “ another genus 
Teircmorphandra might be founded ; for in them 
w'e see several stamens intermediate between the 
’ ong internal stamens and the outermost of the 
fertile stamens, both in position and in the length 
and form of the anthers.*' 

* Adaneonia, loc. cit, note 1. The internal 
stamens difier mainly in size, not form, from the 
middle ones. 

® Several Oceanian species of Hibbertia also 
possess squamiform hairs on the calyx and gynie- 
ceum. From this peculiarity JET. lepidota B. Bb. 
(DC. Syet, Veg, i. 432) derives Its name. In this 


the stamens are also remarkable, forming larger 
bundles with more stamens to each on the one 
side of the flower than on the other. 

* In the New Caledonia species the number of 
ovules (six, according to the authors of the 
genus) may, as we have observed {loc, cit, 263, 
note 2) be reduced to three. In the Tasmanian 
plant are three or four ascending ovules in each 
carpel. 

* Par. Lond., t. 73. — SiMS, in Pot Mag., 
t. 1218. — DC., Prodr., i. 73, — H. orenata 
Andb., Bot. Bep., t. 472. — H. latifolia 
Steud., from Spaoh, Smt. d Buff., vii. 419. 

® SALI8B., from DC., Sgst., i. 425. — B. groe- 
sularicBfolia SPACH, loo. cit, — Warbwrtonia 
potewtillina F. Mubll., Fragm., i. 280, t. 9; 
ii. 182. 
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cijj^Pmference of this cup ; the gynseceum is nearly central.' This 
l^R often consists of ten carpels/ five superposed to the sepals, and 
^me alternate with them. The ovary contains two ascending ovules, 
Krhose micropyle is at first introrse : the style is bent outwards, and 
swells at the tip into a small stigmatiferous head, emarginate on the 



mhhertia (Burtonia) grossulariepfolia. 

Fia. 133. Fm. 134. 

Flower. Longitudinal section of flower. 


inside. The stamens, whose anthers are distinctly introrse,’ are 
shorter, as they are the more external ; usually some of these are 
even sterile, as in H. voluhilis. The peculiar form of the receptacle 
produces a somewhat perigynous insertion of the outer whorls, and 
so gives the flower quite the appearance of several Bosace<s, such as 
Potentilla or Geuni. The branches of IT. ffrossulariatfolia are slender 
and sarmentose. The petioles of the alternate leaves are dilated 
at the base. The flowers, really terminal, in time become lateral 
and leaf-opposed.' 

In these species, and in all those analogous to them,’ the stamens 
occupy the centre of the flower, as we have said above. In those 


' The younger the flower is, the larger is that 
d^me-shaped summit of the receptacle around 
which the carpels are inserted to form a sort of 
cHown, but leaving the very centre quite free. 

* There may be more or less than ten. In 
the latter case the position of the two or three 
■opemumerary carpels is not constant. 

• Later the micropyle is more or leas bent 
outwards. Long before the flower expands 
tli^ hilum is surrounded by a smtdl arillary 
ring. 

Besidea the leaf opposite the inflorescence 
separated from it by a "usurping" bud rapidly 
diwtioped Into a pseudo-stem, the floral peduncle 


may be accompanied hy another leaf opposite 
the first, often hut little developed and reduced 
to a bract. This arises not from the branch but 
from the peduncle, which may bear it either 
close to its base as described, or at a variable 
height, and which sometimes hears several other 
alternate bracts. 

® These alone form the genus lEibhertia of 
De Candolle & Endlichee, maintained as a 
distinct genus hy Brononiaet, who thinks that 
" these modifications in the organization of the 
androceum supply good generic distinctions" 
{loc, oiL), 
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united under the name of " Pleurandra,*’' which have been considered 
by some authors as a distinct genus, but which, despite their opinipn, 
cannot easily be distinguished from Hihhertia^ the androceum is 
restricted to one side of the receptacle, and the gynseceum, 
which at first occupied its top, is hence thrown to one side. The 
perianth is as in the cyclandrous Hibbertice. Thus, in the flower of 
P. Readii Hort. (figs. 135-138), cultivated in our conservatories. 



Hihhertia [Pfeurandra) Headii, 

Fia. 137. Fig. 138. 

Diagram. Flower without its perianth. 


we find a calyx of five quincuncially imbricated sepals, a corolla of 
five petals alternate with these, imbricated, or more rarely contorted 
in the bud. The stamens are united near their bases into an oppo- 
sitipetalous bundle.’ The basifixed introrse two-celled anthers 
dehisce longitudinally. The gynaeceum consists of two excentric 


‘ LaBILL., Nov,^ H olland,, ii. 6, t. 148, 144. 
— DC., Prodrom., i. 7l. — DEiiESSEET, Jco»., i. 
t. 78-81 . — Endl., Gen,y n. 4754. — Payee, 
OrganQg,y 234. — H. Bn., Adamonia, iii. 129 ; vi. 
262. — Cistomorpha Cal. (from Lindl., loc, cit,), 
2 Accordingly Bbntham & Hooeeb have 
reunited these genera (Gen,, 14). 


® We have observed {Op. cit., 180) that the 
formation of this bundle begins by a single 
nipple-shaped swelling, nearly central, but 
somewhat nearer petal No. 6, than the others. 
This single sepal is later on deduplicated centri- 
fngally. 
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carpels, each superposed to a petal,' which appear to cohere for a certain 
distance along the inner angle, where each ovary contains a vertical 
placenta bearing two parallel rows of ascending anatropous ovules ; 

the micropyle looks downwards and inwards. 
The plant is frutescent, and gives off linear 
exstipulate leaves. The flowers are terminal, 
and usually solitary. 

In certain species of Pleurandra, the sta- 
mens nearest the perianth are reduced to 
staminodes and in others, which offer a 
good transition between these and the cy- 
clandrous Hibhertice, there are not only 
staminodes intermixed with the fertile sta- 
mens,’ but on the other side of the gy- 
nseceum, whose organization remains unaltered are some of these 
sterile filaments which never become fertile.^ Now so nu- 
merous are the transitions between the species of ITibbertia which 
possess a circular and perfect androceum, and those M’hich possess 
unilateral stamens, either all fertile or all sterile, that after 
studying all the species it appears impossible to split them up into 
sufficiently distinct generic groups." 



nihhertia angustifolia. 
Fm. 139. 
Diagram. 


' We have observed {loc. cit.) how the 
gynsBceum first appears os two carpellary leaves 
superposed to the petals which alternate with sepal 
6, and how the apparently altemipetalous dis- 
sepiment is formed merely by the fioral axis 
drawn out into a wedge and receiving the inser- 
tion of the bases of the carpellary leaves on its 
very oblique faces. 

2 This occurs not only in Pleurandra pro- 
perly so called, but also in Remistemma (ex. 
DC., Byst,, i. 412; Prodr. i. 71; Delebs., 
Iccm., t. 74-77 ; — Endl., Qen.^ n. 4767;— 
jWalp., Ann.^ i. 16, some of which are Ocea- 
nian, while others come from Madagascar — 
the latter often possessing opposite or nearly 
opposite leaves. Tliey were collected and studied 
for the first time by Commebson and by 
Kobonha, who, according to Dttpetit-Thouaes 
(G^. Madagasc., 18), gave them the name 
Aglaj^x^^ In R. Commersonii DC., there are 
fiowers without sterile stamens. Each carpel 
contains two ovules. The gynasceum is the 
eame in S* dealbata B. Bb,, where the insertion 
of the styles is much bent outwards. The fertile 
stamens h«ve long erect linear introrse anthers, 
the external staminodes are much shorter. On 


Remistemma, see also Hook. F., RooJc. Joum. x. 
48; and F. Muellee, Fragm. i. 151. This last 
observer has also clearly shown that species like 
JET. spicata serve as a passage between Pleurandra 
and Remistemma (Fragm. ii. 1). 

* Remipleurandra Benth. & Hook. {loc. cit.). 
** Stamina unilateralia ; staminodia ad utrumque 
laius stamirmm sita v. in iota peripheria. In 
Hemistepho Deemm. & Haev. (Rook. Jowm., 
vii. 51) pedtmculi unilateraliter ix^flori et 
staminodia nowmlla etiam sub siaminihus oh- 
servamtur.** Remistephus linearis Deumm. & 
Haev. was to F. Muellee Remistemma lineare 
(Fragm., i. 162). The same author has proposed 
a section Diplewrandra for his R. asperifoUa. 

^ In R. angustifolia Benth. (FI. Austr., i. 
21), the diagram of which is given in fig. 139, 
we often see two bundles of fertile stamens, with 
a bundle of staminodes between them-— one on 
each side, and a fourth the other side of the 
gynmceum. 

* " Qenus e stamirmm indole commode vn 
sectiones 4 dividiiur, quarvm nontmllee O/b auc- 
torihus pro generihus hahentur. Rimis ^iamen 
aHiflciales swat, nec habitu consonants (B. H., 
loc, dt.) 



DILLENIAOEJE. 


97 


For the same reasons, Trisema Hook. F.,* which Father Mont- 
roozier’ names Fanieria, should also be included in the geu-asHibbertia. 
The single carpel,’ whose ovary contains as many as a dozen anatro- 
pous ascending ovules, is surrounded by a large number of unequal 
fertile stamens, with narrow two-celled anthers dehiscing laterally, and 
by a calyx of five imbricate sepals, alternating with which we often 
see but three or four petals. The flowers grow in terminal unilate- 
ral spikes, like those other 
Oceanian species of Hibbertia, 
caHledLlIemipleurandrayQiv those 
Hemisfemmas which grow in 
Australia and Madagascar. 

These last have opposite, or 
nearly opposite leaves, un- 
like all the other species of the 
genus Hibbertia, as we limit 
it,^ which are shrubs, or under- 
shrubs, with exstipulate leaves, 
whose petioles are articulated 
at the base. About eighty 
species are known,’ without 
'"''•inting those described as 

The genus Schumaclieria^ 
consists of plants whose ses- Fia. i40. 

Sile or sub-sessile flowers are Schumc^heHa cattane^/oUa. 

grouped in unilateral inflorescences (fig. 140), like those of the 
sections Hemidemma, Trisema, &c., of Hibbertia, from which, on the 


,4i>h, but which should only 
jd retained as varieties. 



* Kook. Joum.t ix. 47, t. 51. — Be. & Gr., 
Ann. So. Nat., g6r, 6, ii. 150; Bull. Soc, 
Bot. de Fr., xi. 191. — H. Bn., Adansonia, vi. 
259. 

2 Acad. Lyon, x. (1860), 176. 

3 Owing to this single carpel, Trisema is to 
the other Kibhertias with unilateral inflores- 
cences, what R. monogyna R. Be, is to the other 
pleiogynous species of Australia whose inflores- 
cence resembles its own. But it appears to us 
impossible to retain this as a distinct genus (see 
Adansonia, vi. 269). 

VOL. I. 


* ^1. Oyclandra. 

2. Burtonia. 

.. 3. Trimorpkandra. 

Hiooertia, Am' 

SectioDB?.) t 

' 6. Remistemma, 


6. Kemiplewratndra, 

V 7. Blewrandra. 

5 DC.. Brodr., i. 71, 78.— W^p., Rep., i. 64; 
ii. 746 ; V. 8 ; Ann., i. 15 ; ii. 14 ; iv. 35.— 
Benthau, FI. Austral,, i. 17. — F. Muell., 
Fragm., i. 161, 217 ; ii. 1 ; iii. 1 ; iv. 115, 151. 
— Hook. P., FI. Tasman., 13. — A. Geat, 
Amer. Fxplor. JSsped,, i. 20. 

* Vahl., Kidhenh, Selskah. Shrift., vi. 122.— 


H 
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Schumacheria castaneeefoUa. 
Fig. 141. 

Flower. 


whole, it differs only in a very limited number of characters. The 
calyx consists of five imbricated sepals (fig. 141 ), the corolla of 

as many petals, also imbricated. The 
numerous stamens are all situated as in 
Pleurandra, on one side of the receptacle, 
opposite one of the sepals ; the filaments, 
free above, are united below into a blade 
concave internally.* The anthers are 
erect,*" consisting of two cells adnate for 
their whole length to the borders of the 
connective, and dehiscing by two short 
clefts, or elongated pores, one on each 
side of the top of the connective. The 
gynaeceum is excentric, consisting of two free carpels placed face to 

face, one side of each being turned 
towards the concavity of the 
androceum. There is often also 
a third carpel placed between the 
two others and the androceum 
to which it turns its back. 
Each of these carpels consists of a 
uniovulate ovary, tapering into a 
slender style, whose tip is covered 
internally by stigmatic papillae. 
The ovule, inserted near the base 
of the ovary, is ascending, with 
the raicropyle downwards and in- 
wards. The fruit consists of two 
or three dry indehiscent one- 
seeded carpels ; and the arillate 
seed* contains a minute embryo 
near the apex of the fleshy albu- 
men. The genus Schumacheria 



Tetracera Roiviniana^ 
Fig. 142. 

Fructiferous branch. 


Abvott, Fdinh. New Philos, Joum,, xvi. 815. 
—Wight, Illustr,, t. 4.— Endl., Qen,, n. 4761. 
— Hook. & Thoms., FL Ind,, i. 66 . — Walp., 
Rep,, i. 64 ; Ann., iv. 86. — B. H., Gen., 13, n. 
8.— H. Bk., Adaneonia, vi. 280. — Plewrodesmia 
Ordkamii Abh., ho. oit. 

^ The base of the androceum forms a sort of 
imperfect tube, or shell, recalling that of Lecythis. 


3 That is, when adult ; but at a certain stage 
the filaments are bent down on the gynaeceum. 

’ Its surface is punctate ; the aril is but little 
developed. 

♦ See Adaneonia, vii. 800, t. vii. This species, 
a native of Montbaze and Zanzibar, is, so to 
speak, intermediate between Teiraoera and 
Hihhertia. 
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of which but few species are known, natives of Ceylon,' consists of 
climbing shrubs, whose curved branches bear alternate leaves, the 
petioles of which are channelled and dilated at the base to ensheath 
the branch to a variable extent. The secondary nerves of the blade 
are parallel and very near one another." The spikes of flowers are 
grouped into terminal or axillary ramified bunches, each flower is 
accompanied by two unequal lateral bracts.® 

The genus Tetracera* has the perianth of Hihbertia or Schumacheria — 
i.e, usually five imbricated sepals,® and as many imbricated petals.' The 
indefinite stamens, arranged all round the receptacle as in Cyclandra, 
have a peculiarity, which, of no great importance in itself,' is yet useful 
in practical determinations. The filament, corrugated in the bud, is 
gradually dilated towards the tip, and bears an anther whose cells 




Tetracera ohovata. 
Figs. 143, 144. 
Stamens. 


\ 



Tetracera {Delima) aarmentoea. 
Fig. 145. 

Flower. 


are small and more or less separated, and parallel or diverging below. 


^ Thwaites, Ermm , PI. Zeyl ,, 4. 

* All these parts are rich in a blackish colour- 
ing; matter. 

* These flowers are (as we have stated) uni- 
lateral, like those of many species of certain 
sections of Hihhertia ; it is very difficult to find 
characters of any value by which to distinguish 
clearly Schumacheria from these. 

* L., Oen.t n. 688. — Jufls., Gen., 339. — DC., 
Prodr., i. 67.--Spach, Suit, d Buff., vii. 414. — 
Endl., Gen., n. 4765, 4766.— B. H. Gen., 12, 
n. 6. — H. Bn., Adanaonia, vi. 259-280 (incl. 
Delima L., Trachytella Loitb., Aaaa Hotttt., 
Doliocarpua Rol., Bicawrtaa Tbiak., Soramia 


Aubl., Tigarea Aubl., Bhwwm Sohbeb., 
Calinea Aubl., Euryandra Fobbt.,. WhaU 
homia Thg., Bhcelingia Dennst., Delimopaia 
Miq.). 

* The imbrication varies, but is often quin- 
cuncial. We often observe six, or more fre- 
quently four, sepals, of which the outermost is 
broader and thicker than the rest. 

* One or two petals may be wanting, as is 
very frequently the case in Delima. 

We shall see that too absolute a value has 
been assigned it, and that in the groups BLiib- 
hertieea and Dillenieca are plants whose anthers 
have similar dilated connectivei. 

H 2 
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They are either lateral, subextrorse, or subintrorse,' and dehisce by 
longitudinal clefts (figs. 143, 144). The gynseceum consists of free 
carpels superposed to the petals, and of equal number, fewer, or solitary 
(fig. 145). In some species the flowers may even be polygamous, 
owing to the complete abortion of the gynseceum.® Of the same 
form as in Hihhertia, these carpels each contain at least two, often 
more, ascending ovules in their ovaries.* The fruit is dry, and 
dehisces either by one internal cleft or by two longitudinal clefts. 
It contains one or several seeds, each of which has an aril of variable 
size,^ and contains a small embryo at the apex of the abundant fleshy 
albumen. 

The name Delimd' has been given to a Tetracerd with unicarpel- 
lary flowers (fig. 145), the ovary of which contains a fairly large 
number of ascending ovules that of lUcaurted to some American 
Tetraceras, in which the single carpel becomes a fruit with a some- 
what fleshy pericarp dehiscing in two lateral valves ; that of Dolio- 
earpui to other species in which the more or less succulent pericarp 
does not dehisce when ripe. But in other respects all these plants 
present all the characters of Tetracera in organization and habit, 
so that it seems to us they cannot be separated generally. 


' These variations may, as we shall see, occur in 
different stamens of the same flower, the direction 
of the cells seeming to he partly owing to the 
deformity undergone by the connective from the 
pressure of the surrounding stamens. 

There are whole branches in T, voluhilis and 
some other species which bear only staminate 
flowers. 

® T. Assa has as many as a dozen ; T. Sar- 
mewtosa has up to ten. 

* The aril is usually seen in unexpanded 
• flowers as a little collar round the base of each 
ovule. 

* L., Qen,y n. 683; Aman., i. 403. — Juss., 
Chn,, 339.“* DC., Prodr. ^ i. 69 . — Endl„ Oen., 
n. 4764-4766.— B. H., Gen., 12, n. 5 .— Walp., 

67; Ann., ii. 17; iv. 36. — Trachytella 
DC., Syst., i. 410. — Leontoglossum Hanoe, 
Diagn. Chvn., ex Walp., Arm., ii. 18 ; iii. 812. — 
Korosvel Hebsi., ex Adaxb., Fam., ii. 442. 

® T, sarmentosa Vahl., Symb., iii. 70; 
Boxb., FI, Ind., ii. 645. — Actcea aspera Loue., 
Cochinch., i. 408. — Pelima smmeniom L., 
Bpeo,, 786V ProdAr.,\. — D. hehecarpa, 
DC.| )8y$t„ i. 407. — TraFhytella Actcea DC., 
70. — Leontoglossum scabrum Haboe. — 
X. sarmentosum Hance. 

7 From four to flve, horiasontal, or somewhat 


ascending, in each vertical row. The single 
carpel tapers up into a style, whose tip is crowned 
by a small stigmatiferous enlargement. The 
placenta is superposed to one of the sepals. These 
are very unequal, the outer ones being much 
smaller in proportion than the two innermost. 
This difference is the first stage towards the 
arrangement in Davilta, The corolla often 
consists of only three petals, of which one is 
anterior. The anther-cells are usually extrorse, 
and open by somewhat oblique clefts. The fruit 
is dry, and opens like a pod from above down- 
wards, both internally and externally. Most of the 
ovules abort, so that only one or two ascending 
seeds remain, each surrounded by a yellow aril, split 
up into narrow teeth longer than the seed. The 
outer integument is polished blackish thick 
and testaceous; the inner one is thin mem- 
branous and whitish. The albumen is fleshy, 
and the embryo very minute. The babit of this 
plant is very fairly represented in the Botanical 
Magazine, t. 3058. 

® Tbiana, Ann, Sc. Nat., sir. 4, ix. 46. 

® Rolaio)., ex DC., Syst., i. 405 ; Prodr,, i. 
69.- — Walp., Rep,, i. 65; ii. 746; v, 13; Ann,, 
i. 15; ii. 17. — Pl. & Tbiana, Ann, So, Nat,, 
sdr. 4, xvii. 19.— B. H., Gen,, 12, n. 4.— H. Bn., 
Adansonia, vi. 259-280. 
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Thus defined,' the genus Tetracera consists of half a hundred 
species of small trees or shrubs (often climbers) found in warm 
countries all over the world; in equinoctial America," Seneg^,* 
Madagascar, tropical Asia,^ North Australia," and New Caledonia.* 
Some species of Delima come from tropical Asia, and the Indian 
Archipelago.' Bicaurteais from Columbia; Doliocarpm itom Guiana, 
Brazil, and some other parts of South America. 

The American genus Bavilla* (figs. 146-148) may be considered 
as Tetracera^ in which, on the commencement of anthesis, the two 



Davilla wormicefolia. 

Fig. 146. Fig. 147. 

Flower. Longitudinal section of flower. 


interior sepals became greatly developed, approaching one another 
to form two hollow hemispheres which persist around the fruit. The 
petals, stamens, and carpels, constructed like those of Tetracera, present 
the same modifications in form as in that genus.'" 


Tetracera, 
Sections 4. 


1. 'Euryandra ( Wah Ibomia). Several 
carpels. 

2. Eelima (JDelimopsis ?). Carpel 
single; dehiscence uiiivalvular. 

3. Micaurtea, Carpel single; de- 
hiscence bivalvular. 

4. Eoliocarpus (Othlis, Soramia, 
Calinea, Tiga/rea ?). Carpel 
single, fleshy, iiidehiscent. 

* Aubl., Ouian.f ii. 920, t. 350, 351.— 
A. S. H., Flor, Bras, Merid., i. 11 . — Pkesl., 
Bel, Hcenk , ii. 71. — Pl. & TnJA.y., Ann, c, 
Fat,, s6r, 4, xvii. 20 . — Eiohl., in Makt., FL 
Bras,, Eilleniac,, 83, t. 21-23, 

* Guillem. & Pebb., Tentam, FI, Senegcmh,, 
:. 2, t. i. 


^ IIooKEE & Thoms., FI. Ind., i.62.— Miquel, 
FI, Ind, Bat,, i. pars alt., 8. — Thwait., Ewum. 
FI Zeyl., 1. 

« F. Muell., Fragm., v. 1, 191. 

• Labill., Sert, Caled., 55, t. 65.— MoNT- 
BOUZ., FI. Ins. Art [Mem, Acad, Lyon, x. 175). 
— Bb. & Gb., Bull. Sac, Bot, Fr., xi. 190; 
Awn, Sc, Nat,, scr. 5, ii. 150. 


7 Bentil, FI, Hongk., 7. — Miquel, FI. Ind, 
Bat., i. pars alt., 7. Eelimopsis, a Javanese plant, 
described in the same work (9) all the organa of 
which are covered with hairs and whose flowers 
have but one carpel should not, it seems to us, 
be separated from the Tetraceras, of the section 
Eelima. 

® Vandell., ex DC., Syst., i. 404; Frodr,, i. 
09. — Spach, Suit, d Buff,, vii. 415, — Endl., 
Gen., n. 4763. — Walp., Bep., i. 66 ; ii. 746 ; 

v. 13; Ann., i. 15; ii. 17 ; iv. 86.— Bi H., Gen., 
12, n. 2. — H. Bn., Adansonia, vi. 269, 271, 
272. — Rieronia Velloz., FI. Flam., v. t. 116. 

® A. S. H., FI. Us. Brasil., t. xxii. xxiii. ; 
Arm. Sc. Nat., ser. 2, xvii. 130. — Eichi., Op. 
cit., 94, t. 24*27* — Pbesl,, Bel. Hcenk., ii. 72. 
Seem., Bot. Her. t. 13.— Pl. & Tbiana, Ann. 
Sc. Nat., s^r. 4, xvii. 18. — H. Bn., Adansonia, 

vi. 272. 

There is sometimes a single carpel, as in 
E. rmltijiora A. S. H., sometimes two, as 
in E, elliptica A. S. H., and sometimes even 
more. In the flowers of certain species, such 
as E, rugosa Poib., the gynmeeum is pretty 
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Curatella' (figs. 149, 150) is also very near Tefracera; the herma- 
phrodite flowers are more usually tetra- than pentamerous, and 
consist of imbricate sepals ; petals also imbricated, and longer than 
the sepals ; numerous hypogynous stamens whose filaments are bent 
in the bud, and dilate towards the tip into a connective which bears 
the two adnate anther cells, whose dehiscence is nearly lateral and 
two carpels which appear united along the lower part of their inner 
angles — an appearance due to the very oblique insertion of their 
bases on the faces of the dihedral angle formed by the central pro- 
jection of the receptacle. Each ovary contains two collateral 
ascending ovules, whose micropyles originally^ look downwards and 
inwards. The styles are distinct, and, traversed by an internal 
longitudinal groove, they are somewhat dilated in the stigmatiferous 
portion. The fruit consists of two dry dehiscent^ or indehiscent^ 
carpels, each containing one or two arillate seeds. This genus 



Dmilla Kunthii. 
Fig. 148. 

Fruit iu its iudusium. 



Curatella americana. 

Fig. 149. Fig. 150. 

Flower. Longitudinal section of flower. 


consists of climbing shrubs from Guiana,' Brazil,' and the neigh 


frequently wanting or reduced to an insignificant 
rudiment, so that the plant becomes polygamous. 
There are usually two collateral ascending ovules 
in each ovary, with their micropyles downwards 
and Inwards. The umbilicus early bears a ru- 
dimentary aril, which is afterwards well deve- 
loped. 

1 L. Gen., n. 679.— L(KPL., ex Adans,, Fam., 

11, 460. — Juss., Gen., 282. — DC., Frodr., i. 70. 
— Space, SuU, d Buff., vii. 417, — A. S. H., 
FI, Us, BrohiL, t. xxiv.— -E ndl., Gen., n. 4769. 

Walp., Bep., i. 66.-~Pl. & 'rniAN., Ann, 
8c, JFat,, sir. 4i, xvii. 15, 23. — B. H., Gen., 

12, n. 8, — H. Bn., Adansonia, vi. 280. — 
Fiwtwa, Maet. & Zrcc., Flora (1832), ii. 

BeibU 77. 

* I1j$ defbs are somewhat nearer the inner 
than the outer face ; the connective is flattened, 


rectangulsr ; and the filament is dilated below 
the anther. 

* Later the ovule undergoes a slight twisting on 
its vertical axis, turning the micropyle sideways 
and outwards, while the raphe approaches that 
of its neighbour. At the base of the ovule 
appears a small collar-shuped thickening, the first 
trace of the aril. 

■* The true Curatellas, of which C. americana 
L. is the type, are marked by the very distinct 
dorsal dehiscence of the carpels. 

* The incompleteness of the dehiscence or its 
entire absence characterizes Binzona, which 
cannot be separated generically from Curatella 
for this reason alone. 

® ArsLET, Ghiian., i. 579, t. 232. 

7 A. S. H., PI. Us. Brasil., loc. Netto, 
Itin. Boi,, 16.— Eichl., op. cit., 67, t. 15. 
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bouring regions of tropical America.* The flowers are grouped in 
short many-flowered clusters of cymes, arising either from young 
shoots or from the wood of the old branches. 

As for the leaves, they are the same in all the genera we have just 
studied, presenting the same appearance in Tetracera, Bavilla, and 
Curatella. They are simple and alternate ; the petiole is sometimes 
dilated, and channelled, or with a double stipuliform marginal wing ; 
the blade is simple, entire or slightly crenate or dentate, with numerous 
parallel secondary ribs at short distances from one another, extending 
obliquely or nearly transversely from the midrib to the margin of 
the leaf (fig. 142). These leaves are often scabrous or rugose, 
especially on the under surface. The arrangement of the flowers 
too is the same in all these genera ; the inflorescence is rarely reduced 
to a single flower ; more usually they consist of simple or ramified 
panicles of cymes springing from the old wood, the axils of the 
leaves, or even the axils of slightly developed bracts at the summit 
of the branches, so that the approximation of several partial inflo- 
rescences constitutes what is termed a terminal panicle.' 

With the same habit and foliage, Empedodea^ has a single carpel 
like Delinia and Doliocarpus, containing a placenta on which are 
six ascending ovules in two vertical rows, and an elongated style 
stigmatiferous at the tip ; indefinite unequal free stamens, of which 
the dilated connective supports an extrorse anther of two oblique 
cells, diverging below and dehiscing by longitudinal clefts, and a 
corolla of three or four petals. But the calyx consists not of five, 
but of from ten to fifteen sepals, smaller as they are lower down 
on the elongated cylindrical receptacle on which they are regularly 
imbricated. Only one species* is known, which comes from the 
south of Brazil. 

While in all the species we have just been studying, the (often 
climbing) stems are woody, and sometimes very much developed, 
the genus Acrotrema^ from tropical Asia,' consists of small herbs 

' DC., Prodr,, i. 70 . — Pl. & Teiana, in Ann, Eichl., op, cit,, 82, t. 20 . — Endl., Gen., n. 
Sc, Nat., B^r. 4, xvii. 15, 23 . — Seem., Bot, 4762.— B. H., Gen,, 11, n. 1 (nee Rapin.). 
Kerald, 75, 268. — Walp., Rep., i. 65. * E, ahtifoUa A. S. H., loc, cit, 

2 In this case they are really racemes whose ^ Jack, Mai. Miecell., ex Hook., Bot. Miee., 
branches are cymes, usually biparous ; but the ii. 81. — Wight & Aen., Prodr., i. 6. — Endl., 
exhaustion of the vegetation makes them often Gen., n. 4758. — B. H., Gen., 13, n. 7.-~H. Bn., 
become uniparous towards the end of the last Adansonia, vi. 277, 280. 

divisions of the general inflorescence. ® Wight, Ulmir., t. 3. — Hook., Icon., 1. 167 ; 

3 A. S. H., Flor. Brasil. Merid.,\. — Kew Journ,, viii. t. 4; Bot, Ma^„ t. 6878.— 
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with running rhizomes, from which short branches rise to the 

surface, bearing a rosette of leaves and 
axillary peduncles, which bear a single 
flower, or several grouped into a simple 
or compound raceme. The calyx con- 
sists of five equal or unequal sepals of 
imbricated, usually quincuncial estiva- 
tion. The stamens are indefinite, hy- 
pogynous, and become smaller as they 
are more external. The filaments are 
free, sometimes collected in three or 
four distinct groups ; they are dilated 
above into an elongated flattened con- 
nective bearing an anther with two 
linear cells dehiscing laterally or nearly 
so or else the filament swells into a 
short head, which, as in Acrotrema, bears 
the oblique distinctly introrse anther- 
cells'"' diverging below ; or, again, each 
of the elongated anther-ceUs opens 
by a round pore near its tip." The carpels are two in number, free, 
or slightly coherent towards the base. The ovary contains on its 
inner angle a placenta which bears either ascending ovules, or two 
vertical rows of nearly horizontal ovules. The style, often elongated 
and bent on itself in the bud, ends in a more or less swollen stigma- 
tiferous head. The fruit consists of two or three capsules dehiscing 
irregularly to free the curved seeds, which possess a membranous 



Acrotrema 

Fig. 151. 
Stamen. 


Acrotrema 
costatum. 
Fig. 152. 
Stamen. 


Walp., JRep,, i. 65 ; Ann, iv. 36,— Hook. & 
Thoms., F7. Ind ,, i. 64. — Thwaites, Unum . 
PL ZeyLt 2. — Miq., FL Ind, Bat,, i., purs 
alt., 10. 

^ This is especially seen in A. lyratum Hook. 
F, (Thwait,, op^ ciL, 3), in which the filament, 
not swollen at the summit, is directly continuous 
with the connective, and bears two adnate narrow 
cells of lateral or slightly extrorse dehiscence. 
The outer stamens are shorter than the others, 
but all are fertile. The carpels, often three in 
number, contain numerous ovules, and possess a 
efyle dilated at the tip. 

’ As in ui. Thwaiteeii Hook. F. (A. pinnati- 
fidtm Thw.), the top of the filament swells into 
a oonneoHve bearing two oblique ellipsoidal cells 


diverging at the base and dehiscing marginally 
or nearly so. In form these anthers (see fig. 151) 
recall those of most Tetraceras. There are usually 
three carpels, with half a score of ovules in the 
ovary, and a subulate style not dilated at the 
tip. 

® This occurs in the typical species A, costa- 
tarn Jack. The stamens, somewhat unequal, 
bear an elongated anther which at first appears 
introrse, but the cells of which only open at the 
tip by pores with thickened edges (fig. 152) — a 
character of little value (see p. 114). The sepals 
are lanceolate, covered with stiffish hairs. The 
carpels are often two in number ; the style is not 
dilated at the tip. The ovary contains two 
ascending ovules. 
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aril, and contain a small embryo within the fleshy albumen.' The 
leaves are nearly entire or dentate, or often pinnatilobed or dissected, 
recalling forcibly those of some of the Crowfoots or Potentillas. 
The venation is pinnate, with transverse or slightly oblique veins, 
all parallel. By their flowers the Acrotremaa are hardly distin- 
guishable from the Tetraceras, of which they possess all the essential 
characters. 


* The firuit of A, WalJceri Wight is sur- provided with an aril consisting of a firagile and 
rounded by the calyx and some dried up stdmens. translucent tissue and chiefly contained in the 
It consists of three carpels surmounted by the notch corresponding to the hilum. The testa is 
persistent styles. The se^s are numerous, curved, covered with little pittings. 




Fig, 153. — Floriferous branch. 


* Linn. Trans, loc, cit , — D, elliptica 
Thttobg. loc, cit, — L, indiva L., Spec,^ 745. 
SffeUita RhEEP., Eort, Malah,, t. 38, 39. 


2 L., Qen,y n. 688 . — Thttnbg. Linn, Trans., 
i. 200, t. 18, 19.--DC., Prodr,, i. 75.— Spach, 
Suit, d Buff., vii. 422 .— Endl., Gen, n. 4749.— 



BILLENIAOEJE. 


107 


broad hermaphrodite flowers possess a- convex receptacle on which 
are successively inserted a calyx of five sepals quincunciaUy 
imbricated in the bud, a corolla of five alternate petals of imbricate 
aestivation, an indefinite number of hypogynous stamens, and a 
gynaeceum composed of numerous carpels. Each stamen consists 
of a free filament, and a bilocular anther, the linear cells of which. 



Dillenia speciosa. 

Fia. 154. 

Longitudinal section of flower. 


adnate for their whole length to the borders of the elongated con- 
nective, open near the summit by a cleft which extends downwards 
to a variable extent.' The gynaeceum consists of an ovary with a 
thick central column, surrounded by from twenty to thirty cells 
which are free only for a very short distance from the summit at 
the inner angle, each tapering above into a narrowly lanceolate, 
flattened style reflexed on the summit of the ovary, and stigma- 
tiferous on its inner surface. In the internal angle of each cell is 
seen a longitudinal placenta supporting an indefinite number of 
auatropous ovules. The fruit is a large indehiscent berry, with a 


B. H., Gen,, 13, n, 10. — H. Bn., in Adansonia, 
vi. 281 ; vii. 93, t. iii. — Songivm Humph., Kerb, 
Amh„ ii. t. 45, 46. — Syalita H. M., ex Adanb , 
Fam,, ii. 364. 

' We have seen in Dillenia the anthers open* 
ing by two clefts near the summit which after- 
wards spread downwards. In Wormia, on the 
contrary, it is generally stated that the dehiscence 
of the anther is biporrioidaL This is too absolute 


an assertion for several reasons : first, because 
there ar^ species of Wormia in which the de- 
hiscence is by an opening at the summit common 
to both cells (fig. 157) ; and secondly, because 
the openings called pores are short clefts in the 
species from Madagascar, and may be pro- 
longed for a variable distance downwards to- 
wards the base of the anther, ns in Dillenia 
proper. 
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pericarp of no great thickness, surrounded by the persistent calyx, 
which becomes fleshy. Within, imbedded in a soft pulp, are 
numerous seeds, whose integuments are covered with hairs at the 
margin, and contain a small embryo near the apex of the fleshy 
albumen. D. speciosa is a fine tree with alternate, oval-acute 
dentate, penninerved leaves, the secondary nerves oblique, pro- 
jecting, parallel. The flowers are solitary terminal. 

As a separate genus near Billenia was formerly placed Colbertia,' 
which only difiers from it in two unimportant points. The flowers, 
smaller than those of D. speciosa, either solitary or in bunches, have 
yellow, instead of white petals. The seeds, either imbedded in a 
soft pulp or surrounded by a thin pericarp, have no hairs on the 



Wormia hracteata, 

Fio. X66. jPiQ. 156. 

Flower. Longitudinal section of flower. 


surface. The number of cells in the ovary may be reduced to five, 
as in the species hence named B. pentagyna.^ The ovules horizontal, 
or more or less ascending, are arranged in two or more rows in 
each cell. Thus limited,* the genus Billenia includes eight or ten 
species which grow in India, and the neighbouring portions of the 
Indian archipelago.'* 

The genus Wormia’’ is also very near Billenia, from which it has 


* Saxisb., ex DC., i. 435. — Spaoh, 

BvtUJb, h JBtt/f., vii. 426. — Endl., n. 4747. 

Boxb., Oorom<md„ i. 21, t. 20. — 
Col^ertia coromandeliana DC., Syst,, i. 435; 
Ftodr», L 76, 

* r 1. MudiUenia, Corolla white ; 

DiUenia, 1 margins of seeds hairy. 

SectioBS 2. j 2. CoUteriia, Corolla yellow ; 
( seeds glabrous. 

Mubxxbb has lately described (Fragm,, v. 


175) a D, (Synarrhena ?) Andreana^ an Austra- 
lian species with a pale blue corolla. 

< Walp., Eep., i. 63; ii. 746; Ann., i. 14; 
iv. 33.-- Wall., FI. Asiat. Ea/r., t. 22, 23.— 
Hook. & Thoms., FI. Ind., i. 69.— Bl., Bijdraj., 
6. — Miq., FI. Ind. Bat., i. pars alt., 11.— 
Thwait., FI, Zeyl., 4.— Wight, Illustr., 
ii. t. 858, 

* Rottb., Nwu. Act. Hafn., ii. 622, t. 3, 
ex DC., Syat., \. 488; Frodr., i. 75. — Space, 
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been separated, and to which some daj, perhaps, it will have to be 
restored. The caJjx consists of five imbricated sepals which persist 
and grow thick around the fruit. The petals* are imbri- 
cated, and the stamens free and equal, or smaller as 
they are more external. The anther cells, marginal or 
slightly introrse, dehisce near the summit by pores 
or very short clefts. The number of carpels varies. 

When there are but five, as in W. bracteata. Hook. F. 

& Thoms., they are opposite the petals. The central 
axis uniting them touches each only along a narrow, 
nearly vertical, line;^ whence the cells of the ovary, 
multiovulate as in Dillenia, are separated by a double 
wall and a deep sinus (fig. 158). The carpels, the 
walls of which are membranous, or thick and coriaceous 
when ripe, remain indehiscent, or dehisce along the 
inner angle to free the seeds which possess thick coats 
covered % the fleshy aril, and copious fleshy albumen 
with a small embryo near its apex.** 

In certain species of Wormia the 
innermost stamens, much longer than 
the others, are reflexed and bent down 
under the styles; these have been 
erected into a genus under the name of 
Capellia* In others, which there is no 
need to separate further generically, 
the outermost stamens become sterile 
staminodes.® 

This genus consists of trees, natives of tropical Asia, Oceania* 


Wormia ferruginea, 
Fi&. 158. 

Transverse section of 
gynseceum. 


Wormia retusa. 
Fig. 157. 
Stamen after 
dehiscence. 


Suit d Buff.f vii. 413. — Endl., Oen,, n. 4750. 
— B. H., Gen,, 13, n. 9. — H. Bn., Adansonia, 
vi. 281 . — Lenidia Dup.-Th., Gen, Madag., n. 57. 

Gaitihchaud has described (Vranie, 476, t. 
99), a Wormia apetala, the flowers of which he 
describes as absolutely apetalous. We have seen 
authentic specimens of this species, but in such a 
tjndition that we were unable to say whether 
the petals were absent before the expansion of 
the flowers, 

* Perhaps this line really answers, not to the 
internal angle, but to the organic base of the 
carpel. In this respect, the gynmeeum of Wormia 
is no doubt comparable to that of Nigella or 
Magmlia, ip which the line of insertion of the 
carpels is also much extended vertically. 


3 Griffith {Icon, posth,, t. dexlix.) hasrepre- 
sented the seed of his W. suffruticosa with its 
albumen and coats slightly curved towards the 
apex. 

* Blhme, Bijdnraj,, 5. — Endl., Gen., n. 4746. 
— Walp., Ann,, iv. 84.— A. Geat, Amer, 
Bxplor, Exped., 15, t. i. 

® This occurs, but not constantly, in a new 
species from Madagascar, which we have named 
W, ferruginea (see Adansonia, vi. 268, vii. 343), 
which may be distinguished at first sight by its 
unilateral inflorescence, and the rust-coloured 
hairs with which every part is coloured. 

® Miq., Arm, Mua. Lugd.^Bat, i, 315, t. 9. 
— Sbbm., El, Vitient,, i.3. — BjasTU.fFlMuetral., 
i. 16. 
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and Madagascar. Their leaves are alternate, usually glabrous, 
more rarely covered with hairs; the blade is entire or slightly 
incised on the margin, with the secondary ribs obliquely parallel, 
very marked ; the petiole is dilated laterally into a pair of mem- 
branous caducous wings which have been considered as stipules.’ 
The large flowers are solitary, or grouped in terminal pseudo- 
racemes. 

Iteiffersckeidia,^ from the Philippine Islands, has all the characters 
of vegetation and inflorescence of JFonnia ; but the calyx consists 
of more than five sepals ; as many as twelve or fifteen may be 
counted, imbricated, becoming smaller as they are more external. 
This unimportant character leads us to consider the single species 
only a section of the genus Wormia? 

We cannot consent to remove any further from the genus JDillenia 
that of Actinidia* which has by some been referred to the Tern- 



Actinidia striffosa. 

Fig. 159. Fig. 160. 

Flower. Diagram. 


strcmiacetB,’’ but which possesses a floral organization so nearly that 
of BiUenia that we may say it only differs in the form of the anthers. 
Thus in the flower of A. strigom (figs. 159-164) we find a calyx of 
five quincuncially imbricated sepals, free, or cohering slightly 


* We have shown {Adansonia, vi. 271) how 
it is hardly possible to give different names in 
Wbrmia and Magnolia to the broad lateral ex- 
pansions of the petiole, which fall after a certcun 
liinA, and which extend to the branch, and 
80 leave on its surface, above the insertion of the 
petiole, an oblique scar, exactly like those which 
usually indicate the previous existence of supra- 
axillary stipules. 

® PansL., Meliq. HtenJc^ ii. (1885), 74, t. 62.— 
£ia>]:t., n. 4748.— B. H., Ghn,, 18, n. 11. 


^ Wormia luzonensis H. Bn. (see Adansonia 
vi. 270). — JZ. speciosa Presl. — Falali Luzo- 
nensibus, ex Presl., loc, cit. 

* Lindl., Introd. Nat. Syat., 2nd ed., 489. — 
Endl., Gen.y p. 841.— Walp., Rep., v. 131 ; 
Ann., i. 16. — Trochostigma Sieb. & Zuoc., 
Ahhandl. Akad. d. Wissensch. Munch., iii. 726, 
t. ii. f. 2. 

* Benth., Journ. Linn. iS'oc., v. 65.— B. H., 
Oen., 184, n. 14. 
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towards the base. The five petals alternating with these, are also 
imbricated in the bud. The indefinite hypogynous stamens each 
consist of a free filament, and an extrorse 2 -celled anther, more or 
less versatile on the summit of the filament, and dehiscing longi- 
tudinally.’ The gynseceum is free ; it consists of a thick central 
axis surrounded by from twenty to thirty cells, each surmounted 
by a spreading style reflexed on the top of the ovary, and stigma- 
tiferous on the upper and inner surface. In the internal angle of 
each cell is a placenta bearing numerous anatropous ovules. The 
fruit, which is surrounded by the persistent calyx, becomes a multi- 
locular berry, the pulp of which contains numerous seeds with 
thick coats” and abundant fleshy albumen, surrounding a central 
elongated embryo with small cotyledons.” In other Actinidias the 
flowers often become polygamous, by abortion of the gynseceum. 



Fig. 161. 
Fruit. 



Actinidia strigosa. 

Fm. 162. Fig. 163. 

Longitudinal section Seed, 

of fruit. 



Fig. 164. 
Longitudinal 
section of seed. 


They are shrubs, often creepers, twining, with alternate simple 
penninerved leaves. The flowers are axillary to the leaves, solitary. 


* The anther is extrorse after anthesis ; it is 
also distinctly so in the young buds of A, rugoaa. 
The difference between the stamen, as enclosed in 
the bud, and that of the expanded flower, is that 
the top of the filament is quite straight before 
expj;nsion, while afterwards it is bent twice on 
itself before giving attachment to the connective. 
In the flowers of A, strigosa^ the anthers are also 
extrorse. The connective is narrow and entire 
above, but bifurcated towards the base of the 
anther ; and as its branches diverge below, so do 
the cells of the anther. 

3 These seeds have no aril ; a character cited 
by several authors (Bentham & Hooebb among 


others) to justify the separation of Aciinidiaivoxa. 
Dilleniacece ; but we have elsewhere {loc, cit. 
258) called attention to the fact that in 
Billenia itself the seeds may want an aril. 

^ This embryo is straight, and more developed 
than that of most DilleniacecB, which is at the 
apex of the albumen. This is another of the 
characters which removes Actinidia from these ; 
“ oh emhryonem magis evohttum* ** say Bentham 
& Hooker (op, cit, 11). Wo do not ascribe much 
importance to this character. But the affinities 
of Actinidia with Sanrauja, of the order Tem- 
strmmiacem, are incontestible. 
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or more frequently in pseudo-corymbs. Seven or eight species are 
known, from China' and Japan,’ India, and the neighbouring 
countries. We may define them as Dilleniaa with small fiowers and 
versatile, not adnate, anthers. 

AH the IHlleniaeece we have enumerated, like the Ramnculacees, 
possess but few absolutely constant characters in common, and 
in this order even the number of stamens is not always large and 
strictly indefinite. But they , possess a certain number of other 
characters, to which their very frequent occurrence imparts a 
value ; the alternation of the leaves,’ the polypetaly of the corolla,’ 
the independence of the elements of the gynaeceum,* the hy- 
pogynous insertion of the stamens and perianth,* the persistence 
of the calyx around the fruit,' and the presence of an aril at 
the base of the seeds.’ We should also add that the flower 
is nearly always quite regular, and that the exceptional irregu- 
larities observed are usually not constant even throughout the 
genus, and are limited to a single verticil,’ the regularity of the 
general plan of the flower not being otherwise affected. 

The most striking characters among those which are variable, 
and are chiefly used to establish the great subdivisions of the Order, 
are as follows : the independence, or greater or less union of the 
elements of the gynseceum ; the situation, and definite or indefinite 
number of those of the androceum. The direction of the anthers 
and consistency of the pericarp are characters so variable that 
they can only serve to found the ultimate divisions of genera, or 
even species. 

We learn from R. Brown,'® that the first idea of making a 


* Bbi^tham, JPZ. HongTcong,, 26. — Pl., in 
Kook, Jowm,^ vi. 808 .— Walp., A.nn,y i. 15. 

* SiEBOLD & Zucc., in Ahhandh der Akad, d. 
Wisimach, Munch., iii. 727, t. ii., f. 2. 

* In the Kemistemmaa of Madagascar, the 
leaves are often opposite. 

One Wotmia alone is, as it appears, apetalons 
(see p. 109, note 1). 

* IHUenia, Wormia, and Aciinidia, would be 
the only exceptions. 

* Perigyny is slightly indicated in Kihhertia 
groaautaric^oUa (see p. 94, fig. 184). 

^ Some AoHnidiaa seem to be the only ex- 
ceptions. 

* jLoHtUdia and several Dilleniaa have seeds 
witliocit any true arU. 


® Thus the Delimas have a single excentric 
carpel; but the rest of the. flower is regular. 
Certain species of Tetracera, Davilla, &c., have 
an irregular corolla, owing to the suppression of 
some of the petals, but the other whorls remain 
regular. Flewrandra and Schwmacheria, possess 
an irregular androceum, the flower being other- 
wise that of Kihhertia or Tetraoera, Never is 
the irregularity sufficiently decided or extended 
over a sufficient number of parts to give it a 
generic value. In the calyx of Davilla the irre- 
gularity does not even appear before a certain 
period, while the calyx still remains symmetrical 
with regard to a single plane. 

Gen. Memarka on the Botan* of Terra 
Auatr.y 9. 
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distinct order for Dilleniacea is due to Salisbuet,' who proposed to 
separate them from the MagnoliacetB of Jussieu. Of this family 
LiNNiEUs only knew Tetracera, Delima, CurateUa, and Dillenia ; 
in his time the Australian species had not been studied. Adanson,* 
who was only able to observe the Linnsean genera, was, as we have 
already shown,* the first to discover the true affinities of the 
Billeniacece, those now recognised by all botanists ; putting them 
at the same time near Banunculacets, MagnoliacetB and CisiinetB. 
A. L. i)E Jussieu'* knew a larger number of genera which he scat- 
tered more, putting Dillenia and CurateUa with Magnoliaceee, Delima 
Tetracera and Tig area among Dosacete, and leaving Soramia of 
Aublet and Doliocarpus of Eol-^nder among his “ Genera incertee 
sedis." To the genera then known Rottbcel added Wormia in 
1783; Vahl added Schumacheria, and \ Davilla. Labu.- 
lardijIre and R. Brown first studied the Australian types, and 
created, the former Pachynema, the latter Candollea and Pleurandra. 
De Candolle added another Australian genus, Adrasttsa, while 
A. DE Saint-Hilaire discovered the genus Empedoclea in Brazil. 
Finally, to the English botanists Jack, Andrews, and Lindlet, 
we owe the foundation of the genera Acrotrema, Hihhertia, and 
Actinidia, which raised to thirteen the number of genera we now 
admit in the order Dilleniacete. 

This is another order “par enchainement.” De Candolle* divided 
it into two tribes, putting in the first, Delimeee, most of tho.se 
species which Jussieu had made Bosacets, and uniting Dillenia, 
Wormia, and those Australian genera which were just then being 
studied, into the second tribe, Dilleniece. This subdivision of the 
family was adopted by most botanists, especially Lindlet,* who 
placed among the Dilleniece his genus Actinidia, and also Sauraja^ 
now referred by most botanists to the Ternstroemicece, besides 
Tetracarpcea^ one of the Saxifragece. J. Q-. Agardh’ distinguished 
among the DiUeniacece the types analogous to Wormia, whose close 
analogies to Magnoliaceee he recognised ; and the Hibbertiacece, of 
which he confirmed the relations with Cistinece', Tremandece, and 


* Podradis, Lond.^ 78. 

2 Pam, des Plantes, ii. 864, 442, 450. 
’ Adansonia, vl. 272. 

♦ Genera Plantarum, 282, 889, 433. 

‘ S^at, Veg„ i. 359; Prodr,, i. 67. 

VOL. I. 


® Veg. Kingd., 424. Endlichbb, Qen,, 840, 
subdivides this order in the same way. 

3^ W., Neue Seltr, Gee. Nat. Bert, iii. 406. 

® Hook. F,, Hook. Icon., t. 264. 

• Theor. Sgstem. Plantar., 200. 
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Pitto^em. Finally, Bbntham & Hooker’ hare recently divided 
the order into three tribes, Pelmeee, Pilleniea, and M'SderA'ea,* 
based on the form of the anthers. We have elsewhere attempted 
to show* how this classification, often serviceable in practice, is 
yet by no means exact, and how the same form of stamen may be 
observed in genera of any of the three tribes indifferently. Hence 
we have tried to establish a certain number of series, of which the 
respective genera have been described above, and which are founded 
first on the general structure of the gynaeceum, and then on that 
of the androceum. Billenia is in our eyes the prime centre around 
which are grouped the genera in which the carpels are more or less 
united into a plurilocular ovary, while at the same time the stamens 
are indefinite. In all the other Billeniacea the carpels are inde- 
pendent of one another, and the unilocular ovaries have a parietal 
placenta in the inner angle. But among these the stamens 
may be indefinite as in Hibbertia, or twice as numerous as 
the petals, or grouped in exactly as many bundles as there are 
pieces in the perianth, as occurs in Candollea. Thus Hibbertia 
and Candollea become two other centres or heads of series, usually 
easy to separate in practice, but between which we should be the first 
to recognise that there are inevitable points of contact, such as are 
always found in orders like the one under consideration.'* 


* Genera, 10 , 11 . 

^ PLA 210 H 0 N has reproduced (see de Linden, 
Z, 4) the opinions of the English authors, and 
admitted their three princip^ groups; but he 
makes a fourth for the genera Wormia, Acro^ 
trema, and Schwnacheria, which, he says, ** are 
more or less abnormal, and do not fit well in any 
of the divisions.’’ We have shown {Adansonia, vi. 
276) in what this assertion is too absolute, and 
how closely analc^us are Wormia and Dillenia, 
SchAmacheria and Remistemma, Acrotrema and 
Tetraoera, at least in flower and fruit. 

• Adansonia, vi. 269, 278. In several Tetra- 
oeraa and Raoillae the same flower contains one- 
and two-celled extrorse and introrse anthers. We 
have been shown several flowers of T, sene- 
pdlensis, which had introrse anthers to the inferior 
stamens, while all the superior or innermost 
stamens had extrorse anthers. In T, ohovata, 
the summit of the filament swells into a connec- 
tive of variable form, sometimes entire, sometimes 
bifid to a variable extent ; the ceUs are then borne 
on distinct branches (fig. 143). In T, volubilis, 
the stamehs are all unlike. The connective swells 
gradually, or suddenly, into an obpyramidal, or 


club-shaped head (fig. 144); the outermost 
stamens, very short, may be quite sterile. In T» 
sarmentosa, the filaments are free, or slightly 
coherent at the base. In JDavilla rugosa we 
have seen introrse and extrorse anthers in the 
bud. Acrotrema, which is said to have “ Sta- 
minumfilamenta haud dilata,*' may have parallel 
marginal anther cells, or a connective swollen 
into a head like Tetraoera (fig. 151), or the 
anther cells may be porricidal and close together 
for their whole length (fig. 162). The Ribhertias, 
in which the cells are long, narrow, parallel, and 
close together (fig. 130), may have anthers with 
short, dilated connectives, and short cells, like 
those of Tetracera (see fig. 131). Such occurrences 
have been pointed out by F. Muellee {Fragm., 
ii. 2), especially in R. stellaris, of which the 
anthers are broader than they are long. 

^ Thus we have shown how the Ribhertiea 
and the Delimea, come through Trisema and 
Relima respectively to present the same perianth, 
the same androceum with indefinite elements, 
and the same gynseceum. We havo also re- 
cognised the common links between Acrotrema 
and Schvmacheria, and the Rilleniea, TetracerecB, 
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Few of the DiUeniacea are herbaceous j none but a few of the 
Hibbertiaa, especially H. ffrossidarieBfoUa, and also the Acrotremas, 
which in habit and by their simple leaves, entire, pinnatisect, or 
lyrate, resemble certain Bamnctdacea or I¥agane<s. ISearly always 
the branches are woody, at least towards the base ; they are often 
also trailing and twining. Crugeu' has studied the anatomy 
of several of these lianas, especially of Doliocarpus Bolandri and 
Curatella. But the only character made out in these plants has been 
an abnormal arrangement of the vascular bundles, which seems 
simply to depend on their sarmentose nature, and is found in the 
lianas of many other orders ; namely, the very clear marking out 
of the different concentric zones of wood, and the frequent occur- 
rence of supplementary woody bundles, quite isolated in distinct 
parts of the cellular matrix which constitutes the medullary rays 
and cortical parenchyma. No one, hardly, had investigated the 
anatomical characters common to all those Dilleniacea which have 
not a climbing stem ; and we think it right to reproduce here the 
facts we have recently published’ on the subject. 

“All the Dilleniace<s are rich in bundles of raphides. In the 
cultivated Candolleas and Hibbertias we find them abundantly in 
the cortical cells, the pith, and the parenchyma of the leaves. In 
the pith of Dillenia speciosa, Thunbg,, are found cells containing 
enormous packets of these crystalline needles. All the other cells, 
and often the woody fibres also, are at certain seasons gorged with 
starch granules, which here, as in CandoUea, Hibbertia, and so 
many other woody plants, are secreted and re-absorbed to subserve 
nutrition — a fact too general, and known too long to be worth dwelling 
long upon here. In all the Australian species we have examined 


and Plewrandrece. We know well, too, that 
Ccmdollea and Hihhertia are closely related, 
for there are Hibbertias with oligandrous bundles 
when adult, like H. lepidota E. Bb., that 
form a transition between them ; and C. J. db 
C oET>EMOY has shown {Bull, 8oe. Bot. Fr„ vi. 
450) how likely it is tl^t the two types will 
some day be fused into one. It is further very 
well known that oiganogenic researches have 
shown in both genera the existence of distinct' 
altemipetaloiis bundles, and that the clear dis- 
tinction into these bundles is no longer visible in 
the adult flower of Hibbertia, simply because 
of the immense multiplication of the elements ^ 


each. It is nevertheless true that there is really 
in practice no hesitation in distinguishing a Hib* 
her tia from 9 , Camdollea, If there were doubtful 
cases, it would prove that our classifications 
are perfectible, and are always wrong in putting 
forth an absolute claim to the title “natural;*" 
but so fhr as we know, none avoids this incon- 
venience. 

* Biniger Beitrdge *. Kenntniss von soge- 
nannten anomalen Holzbild ngen des BiooigUn- 
stammes {Bot, Zeit,, 1860, 166, t. iv). 

» Comptes Bendus de VAcadimie des Sciences, 
Ixiv. 297 ; Adanaonia, vii. 88. 

i 2 
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the starch granules are irregularly rounded, and of very unequal 
size. In most species of Worwia, the pith becomes hollowed when at 
a certain age, forming nearly parallel septa or leaving a cavity of 
irregular form. The pith, though much flattened, is not wanting 
in the species with cladodia analogous to those of Xylophylla, and 
especially in those of the genus Pachynema ; here the fibro-vascular 
woody bundles are naturally nearly parallel, diverging towards the 
pulvinus so as to simulate the lateral ribs of a leaf. 

“ The most remarkable feature in the structure of the JDilleniacea 
is the frequent occurrence of fibres with areolate punctations,* 
the areolae surrounding the perforations being found in every 
degree of development, according to the age and species of the 
specimen. Thus in a very young herbaceous branch of IHllenia 
speciosa, we only find common woody fibres, accompanied in every 
bundle by vessels of all kinds, especially cylindrical vessels with 
very thin walls, strengthened by pretty thick parallel rings at 
long intervals, and also true or false tracheae, in which we often see 
the spiral thread become single for a variable distance, although 
there are most usually two distinct parallel cords. At this period the 
cortical parenchyma is very rich in tubular cells of the herbaceous 
layer, full of enormous chlorophyll granules, and the liber fibres 
show minute punctations. The suber is formed of a fine compact 
cellular tissue ; the epidermis is covered with simple hairs, swollen, 
and, as it were, geniculate at the base. On a distinctly woody 
branch of the thickness of the finger all the punctations of the cells 
and fibres have assumed quite another character. The cells of the 
medullary rays, full of starch inside, communicate with one another 
extensively by cylindrical canals, punched, so to speak, in their very 
thick walls. On the walls of the woody fibres the canals have the 
form of a truncated cone with the small end outside ; two of these 
truncated cones, at exactly the same level on two adjacent fibres 
touch by these small ends ; and it is at the junction on a level with 
the contracted part of the sort of hourglass thus formed that the 
lenticular cavity is placed, easily seen on making a longitudinal 
section. But when seen in front, it appears as it does in the Conifers, 
as a very dark, circular or elliptical spot, surrounded by the con- 


1 [Or so-called " glandular woody fibre.”-— Tranb.] 
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centric areola due to the presence of the canal which abuts on this 
perforation. In Candollea and Hibbertia, we find the same general 
arrangement of the pores, but the areola is more or less distinct 
according to the species, so that we find every intermediate stage 
between ordinary non-areolate pores, and pores with large areolse. 
This also occurs in Curatella, Scfmmacheria, and as is rather re- 
markable, in Actinidia, whose affinities to the Billeniacea are not 
recognised by all botanists ; in A. callosa especially, the pores are 
very distinctly areolate. Most usually these pores are arranged in 
two opposite vertical rows in each fibre. When the punctations 
and areolae are quite circular, we can superpose those of one row on 
those of the other, so exactly that only one set of punctations is 
seen. But when they are elliptical, as frequently occurs in 
Billenia and Candollea cuneiformis, the black elongated spots formed 
by those of one row may slant in a different direction to those of 
the other ; so that seen by transmitted light the two spots form a 
little St. Andrew’s cross, with four nearly equal branches very 
regularly arranged. 

“ In the young branches of some of the CandoUeas the liber 
fibres are relatively very large, separate from one another, and few 
in number. In several Hibbertias, another element of the bark, 
the cellular tissue, is greatly developed. But this sort of hyper- 
trophy only occurs on two sides of the stem, which thus becomes 
flattened, with two projecting angles ; the wood is not affected by 
this deformity, which has no relation to that which produces the 
cladodia described above. 

“The leaves have usually a heteromorphous parenchyma; the 
cells beneath the superior epidermis are rod-shaped, and of nearly 
equal size ; but they become irregular next the inferior epidermis, 
which consists of cells of very irregular contour, and bears stomates, 
which are elliptical in Billenia, Candollea, &c. We have said that 
the parenchyma often contains bundles of raphides ; these, projecting 
from the organs, give the leaves of most Billeniacea the property 
of becoming rough to the touch when dry. This roughness, not 
without its practical utility, is due in several species to a somewhat 
different cause. Some Billeniacece, especially the CurateUas, are 
known to possess leaves so rough and rasping, as to be used in 
several coimtries of tropical America for polishing even metals. 
This is due to the accumulation in the leaves of a large number of 
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concretions of peculiar form and siliceous natiire, which are not 
attacked by any but fluorhydric acid. We will study them in 
C. americana, which is rough on both surfaces. Above, this is 
entirely due to the projection of these numerous projections seated 
under the superficial layer of epidermis; they are globular, of 
unequal size, studded with minute tubercles like a cauliflower. 
They may be compared to the cystoliths of Urticacea and 
certain Ihtphorbiacea ; they are probably less prominent in fresh 
leaves. The inequalities of the lower surface are due to several 
causes. First, the nerves project and form here a very rich net- 
work, making it gofired as it were. Secondly, these nerves bear 
two kinds of projections on their surface : stellate hairs, and con- 
cretions like those of the upper surface, but smaller and more 
distinctlj tuberculate. The hairs consist of rays without septa, 
tolerably acute and soft ; only at the base is there sometimes a 
certain degree of rigidity. The concretions are very hard all over, 
but often their lobes, more acute and projecting than usual, are less 
rigid and more transparent, so that we find a sort of transition 
between the superficial stellate hairs and the stony deposits of the 
inferior epidermis. These concretions are found abundantly, though 
of yet smaller size, in the areolae or meshes of the veins ; here, too, 
the epidermis also presents a few small stomates. Here and there 
are quite simple hairs. In certain Tetraceras these are very nume- 
rous and quite simple ; in the leaves of Delima sarmentosa we find 
some very flexible at the apex, but whose thickened base has 
become hard through the deposition of the stony substance we so 
often meet with in Dilleniacea.” 

Affinities. — We have seen' that Adanson first recognised the 
complex affinities of the Dilleniacea with CisUnea, Magnoliaceoe, 
and BanmculaceeB ; it is beside the last two that most modem 
botanists have agreed to place them. We have elsewhere stated* 
that the Dillmiacece represent Bamncidacece with the stem usually 
woody, the calyx almost constantly persistent round the fruit, and 
file seeds usually arillate. When the ovules are of limited number 
and ascending in DiUeniacea, the micropyle is at first turned down- 


1 See p. 118. 


^ .ffist. des Plantest 70 ; Adansonia, iv. 86 ; vi. 278., 
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wards and inwards, while it looks outwards in all Banunculacea with 
ascending ovules as yet known. Nevertheless, by making use of these 
characters we can only distinguish Banunculacea and Dilleniacea 
approximatively. But one fundamentar difference, difficult however 
to make out in the adult flower, has been established by the study of 
their organogeny. The evolution of the androceum is centripetal in 
Banunculacea^ but centrifugal in all Dilleniacea as yet observed.^ 
The Dilleniacea have, moreover, incontestible affinities with numerous 
orders of plants with unilocular or plurilocular ovaries. The 
Australian types analogous to Hibbertia and Candollea are evidently 
allied to Cistinea^ and the neighbouring orders, especially to Bixacea} 
On this matter we have expressed our opinion^ that “the floral 
organization of certain Bixacea, as Mayna, Carpotroche, &c., leads us 
to think that the order Dilleniacea might well have representatives 
scattered through several groups with one-celled ovaries and parietal 
placentation, and that in these will perhaps some day be found types 
bearing the same relation to Hibbertia or Tetracera that Monodora 
bears to Anonacea^ Berberidopsis and JErytJirospermum to Menisper* 
macea and Berberideay or Papaveracea to Banunculacea!^ As the 
right of Monodora to a place among Anonacea is no longer contested, 
it is probable that the opinion of Miers,® who ranks Canellacea among 
Winteracea, will, sustained as it is by such good arguments, be also 
unreservedly accepted before long. Then it will not be forgotten 
that, on the one hand, Bentham & Hooker® have recently put 
forth clearly the close affinities of Canella and Sarny da. And as these 
last are actually placed by the same authors in the same order with 
the Banarea, formerly considered as inseparable from Bixacea, it 
will be seen that to take into account all the affinities of a large 
order consisting of Bixacea and Sarny dacea both,^ we should place 
it at the same time near to the Canellacea (a part of Magnoliacea), 
and to those types with parietal placentation that recall the 
Dilleniacea in most of their characters. This would explain how it 
is that Carpotroche, confounded with the true Maynas, has in many 


' Pateb, Traits d* OrgomogSnie comparSe de la 
Flewr, 283, t. li. ; Adansonia, iii. 129 ; vi. 266. 

* Adanbon., loc, dt , — ^Agaedh, Thsor, Sgs- 
tern. Flant., 200. 

^ Plabchon, Tog. de Linden, 8. 

^ Adaneonia, vL 274. 


* Contributions, i. 122. 

« Oen„ 795, 797. 

7 This would be an order in which are united 
hypogynous and perigynous genera, as the form 
of the receptacle may be indifferently convex or 
concave in very many natural orders. 
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classifications’ been placed among Ma^oliacets or DiUeniacea. The 
difficulty is here the same as with Frythroapermum, sometimes 
referred to the Biwacea, sometimes to JBerieridacea, according as 
more stress bns been laid on the position and form of the placenta, 
or on the other whorls of the flower and their symmetry. In this 
respect, again, the BUleniacea touch the Canellacea, which we include 
in Magnoliacece. BiUenia, Wormia, and other analogous genera come 
very near by their leaves with dilated petioles, membranous 

and stipuliform on the edges,’ while by the arrangement of their 
gynmceum, they recall that of lUicium and Brimys. The number of 
parts of the flower excepted, BiUenia and Wormia are, we may say, 
far more like Magnolia than like most Billeniacea of the Candollea 
group. The way the indefinite stamens are inserted on the 
receptacle of the fiower, the very position of the flower at the end of 
tlie branch, and even the absence of a sacciform membranous aril’ to 
the seeds of true Billenias, are features which would have rendered 
it impossible to place these in a diflferent order from that of Lirio- 
dendron or Talauma, if the sti’ucture of the gynajceum, apparently 
so diflferent, had not been taken into account. But we have shown^ 
that the carpels of Wormia and the analogous genera are really free 
like those of Magnolia' not united into an ovary whose cells are 
separated from one another by simple dissepiments ; while the styles 
are distinct from one another towards the base, and are joined only 
from a certain point, to diverge afresh in the stigraatiferous portion. 
Thus Wormia and Bavilla serve as a passage towards Actinidia, which 
we cannot remove from them, and which also resembles Sauraja so 
much as to have been placed with it and Stachyurus in a separate 
tribe of the order Ternstrcemiacece.^ It has been shown, too, how 
through this last order the Billeniacea are indirectly allied to Ericinea, 
Ebenacea and Pittosporacece. We might also point out some more 
distant relations between Schumacheria and certain Bipterocarpea,^ 

‘ Egpedally in those of Jvsbieu {Gen., 281), * Sur FOrganisation Morale d’un Wormia 

SB CaiTBOLL* {Prodr., i. 79), Endliohbe {Gen., dee Seychellee, Adaneonia, vii. 843. In this 

n. 4784), Ac. memoir it is proved that there is at every a^e a 

* See Adaetsonia, vi. 271. considerable cavity in the intervals between the 

^ A character of so much im^rtance in the ovaries, and that the styles unite above this space, 
eyes of several authors, that it is, for instance, ‘ See p 109, note 2. 

one of the reasons which has determined the in- * 11. H., Gen., 184. 

teodnetirmof Orouotoma into the order Villeni. J Especially in the venation of the leaves and 

aeeee taUbet than Bamimmlaeea. the unilateral arrangement of the flowers. 
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between Hibbertia and Papaveracea,' and between Tetracerc^ and the 
tribe Cunonieee of the Samfra^acea. 

The geographical distribution of the Billeniacea is little compli- 
cated. The score of species belonging to our CandoUea series are of 
Australian origin,' as are nearly all the Hibbertiaa, about eighty in 
number ■* two species alone, belonging to the section Hemistemma, 
have been observed in Madagascar.* Dillenia* Schumacheria^ Acro- 
trema* and nearly all the TTormiae^ are natives of tropical Asia ; two 
species of Wormia alone grow in the eastern islands of Africa,'” and 
only one in Australia." Actinidia has only been observed in China, 
Japan, and the north of India.'” Bavilla,"^ Empedoclea^* and CurateUa^ 
are three exclusively American genera. Tetracera, also very abundant 
in tropical America,'* is the genus most widely spread over the globe ; 
it is found in Senegal and Guinea, Madagascar and the east coast of 
Africa,'” tropical and eastern Asia,** the Indian Archipelago,”” New 
Caledonia,”' and Australia.”” Tetracera {JDelima) sarmentosa is found 
over a large extent of tropical and eastern Asia.”' The number of 


* ** It is very singular/* we have observed 
(Adansonia, vi. 275), ** that certain Hibhertias, 
like H. voluhilis, have the foetid smell of Poppies. 
If we suppose their carpels opened out, and put 
edge to ^ge, we have the flower of Papaver at 
once/* 

2 We need only recall the fact that Tetra- 
carpcBa has been classed among the Dilleniacece 
(see p. 113), and that Itea and Stachywrus re- 
call forcibly Clethray Semraujay and Actinidia, 

* Benth., FI, AustraLy i. 41. 

* Benth., op. cit.y i. 17. 

* Dup.-Th., Gen. Mad.y n. 18. — DC., Prodr., 
i. 7l, § 1. They might well both be only forms 
of a single species, if. coriacea (Heliamthemnm 
coriacevm Pees., Fnchir.y ii. 76). 

® Hook. & Thoms., FI. Ind., i. 69.— Miq., 
FI. Ind. Bat , i., pars alt., 11. 

7 Hook. & Thoms., FI. fwrf.,i.65.— Thwaitbs, 
Fnum. PI. Zeyl.y 4. 

® Thwaites, Fmm. PI. Zeyl.y 2. — Miq., FI. 
I %d. Bat., i. pars alt., 10. — Hook. & Thoms., FI. 
Ind., i. 64. 

® Be., Bijdr.y 6. — Hook. & Thoms., FI, Ind. 
i. 66. — Miq., FI. Ind. Bat., i. pars alt., 10; 
Ann. Mus. I/ugd.-Bat., i. 316, t. ix. — A. Geay, 
Bot. Fxp. Wilk., t. i. — Walp., Bep., i. 63; 
Awn., iv. 34. 

PoiE., Suppl., iii. 880. — DC., Icon, 
Deless., i., t. 82. — H. Bn., Adansonia, vi. 
268. 


11 Benth. & F. Mhell., FI. Austral., i. 16. 

1* SiEB. & ZiTOC., in Ahh. Akad. Wtss. Mwn., 
iii. 726. — Benth., in Joum, Liwn. Boo., v. 55.-— 
Waxp., Bep.y V. 131 ; Ann., i. 15. 

1® Velloz., FI. Flwm., v. t. 116. — ^A. S. H., 
PI. Us. Bros., xxii. xxiii. — Peesl, Bel. HeenJe., 
ii. 72, — Seemann, Herald, 74, t. xiii. — Pl. & 
Teiana, Ann. Sc. Hat., s4r. 4, xvii. 18. — 
Walp., Bep., i. 66 ; ii. 746 ; v. 13 ; Am., i. 16 ; 
ii. 17 ; iv. 36. 

1'* A. S. H., FI. Bras. Mer., i. 20, t. 3. 

1® A. S. H., PI. Us. Bras., xxiv. — Seem., Herald, 
75, 268. — Pl. & Teiana, Am. Sc. Nat., bSt. 
4, xvii. 15, 23. — Netto, Itin. Bot., 16. — Walp., 
Bep., i. 66. 

10 See p. 101, note 2. 

1^ Guillem & Peeb., Tent. FI. Seneg., 2, 
t. 1. — H. Bn., Adansonia, v. 862. 

1® H. Bn., Adansonia, vii. 300, t. vii. 

1* Hook. & Thoms., FI. Ind., i. 61. 

20 Blume, Bijdr., 8. — Miq., FI. Ind. Bat., i. 
pars alt., 8. 

21 Labile., Sert. Austro^ Ceded., 56, t. 56.— 
Foebt., Prodr., 228 ; Gen., 41. 

22 F. MUELL., Fragm., v. 1. 

2® DC., loon. Deless., i. t. 72. — Hook. A 
Thoms., FI. Ind., i. 61. — Peesl, Bel. Hank., ii. 
73. — Miq., FI. Ind. Bat., i. pars alt., 7.— 
Thwait., Enum. Pl. Zeyl., 1. — Seem., Herald, 
861. — Benth., FI. Hongk., 7.— Walp., Ann,, ii. 
18; ui. 812; iv. 36. 
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DiUeniaceee known is in all about two hundred species. Their uses 
are but few. Most are rich in tannin, and strike an intense black 
in contact with iron. This is very marked in Schumacheria, which 
might be used in dyeing ; it is also found, though in a less degree, 
in Tetracera, DaviUa, CurateUa, &c. Hence it is not strange that 
CurateUa americana and C. caimbahiba^ should be successfully used in 
tanning hides, and that astringent lotions are made from their bark 
in Brazil. The decoction of the leaves is used as a topical appli- 
cation to wounds. DaviUa is used for similar purposes ; thus 
D. eUiptica, the Caimbaibinha of the province of Minas-Novas, serves 
to prepare a vulnerary of the same name, much prized by the 
Brazilians.^ D. rugosa is their Cipo de Cabodo, or de Carijo, of which a 
decoction is made, which cures swelling of the legs, thighs, &c., 
affections very common in the warm regions of South America. It 
is probably also an astringent action that is exerted by Colbertia 
- (which - -is a DiUenid), when the juice is mixed with 

water and used to wash the head to arrest baldness. Bheede relates 
that the acidulous juice of the fruit of D. speciosa mixed with syrup 
is a remedy for coughs. Tetracera Bheedii, infused in rice-water, is 
much used in Malabar as a gargle for aphthas. A decoction of T. 
Tigarea is prescribed in Cayenne, under the name of “ Liane Rovge'’ 
(Angl. Bed Liana), as an antisyphUitic.’ T. Breyniana and oblongata 
have the same properties as Bavilla rugosa, and fumigations of these 
plants are used in swellings of certain organs. The juice of Tetracera 
alnifolia serves, it is said, as a beverage in Africa. Dillenia scabrella 
and specioaa are used for domestic purposes in Malabar. The thick- 
ened calyxes, gorged with an acidulous juice, are preserved, and enter 
into the preparation of acid beverages and stews, almost like the 
lemon in Europe. With the ley of the leaves plate is cleaned. The 
Tetraceraa have often rugose leaves ; those of T. sarmentosa are used 
in the Indo-Chinese Peninsula to polish wood, and tin vessels. 
CurateUa americana possesses this property in a higher degree, owing 
to the siliceous concretions found abundantly in its leaves.^ The 

> A. S. H., P2m. XJ*. Sratil., t. xziv.— K etto, Caimbahiba U preferable as a popular name, it 
//. Sot., 16. seems to me; for it gives perfectly the idea of 

* Ae S« H.p PI. XJ 9 . BraHl,, t. xxxiii. the most remarkable property of this vegetable. 

* kVJOXi, Ouian,, ii. 921, t. 851. In fact, Caimbahiba means in the aboriginal lan- 

< Aocofding to Netto (loc. cit,) this tree is guage * Shagreen (or glass paper) Tree,' ‘ Ran- 

Cafueiro hra /00 in the campos of North ing Tree,* * Prickly Tree,’ &c., which tallies 

Bra^ ** But," says this author, ** the name of with the use the natives formerly made and still 
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Galibis use them to polisli tbeir arms, bows, arrows, clubs, &c. The 
wood of the Indian DiUenias is solid and durable ; it is used in 
building, and according to Wight, who also dwells on the beauty of 
their foliage, and the size of their flowers, they are highly prized as 
ornamental plants. D. speciosa is a magnificent decoration for our 
conservatories, when, by suitable proceedings,* we can induce it to 
flower. Several pretty CandoUeaa and Hibbertias with yellow 
flowers are also cultivated in conservatories of moderate heat. 


make of it They use it like glass paper to polish the means employed in large towns, use it in their 

their wooden utensils ; and in the northern pro- work/* 

vinces of Brazil, even the carpenters, unused to * See Adansonia, vii. 94. 
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GENERA. 


I. CANDOLLEiE. 

1. CandoUea Labill. — Flowers 5-merous. Sepals imbricated, 
persistent. Petals usually 5, alternate with the sepals, variably 
imbricated deciduous. Stamens united to a variable height into 
5 alternipetalous l-oo -androus bundles (besides single free oppo- 
sitipetalous stamens, in a few species) ; filaments free at the apex. 
Anthers introrse, dehiscing by 2 clefts. Carpels 5, more rarely 
8, 4, opposite the petals, 1-, 2-, very rarely 3-ovulate ; ovules ascend- 
injg''; micropyle introrse inferior ; styles sulcate internally, bearing 
i^pitate stigmas. Pipe carpels subcamose, or more usually dry, and 
dehiscing as follicles. Seeds 1 or 2, arillate ; albumen fleshy ; 
embryo minute. — Shrubs or undershrubs ; leaves alternate simple 
articulated at the base exstipulate ; flowers solitary terminal (A Al 
Australia). — See p. 85. 

2. Adrastsea DC. — Flowers 5-merous. Sepals imbricated per- 
sistent. Petals 5, more rarely 3, 4, alternate with the sepals, 
imbricated deciduous. Stamens 10, in two whorls, the inner 
subalternipetalous ; filaments flattened cohering at the base; 
anthers basifixed introrse dehiscing by 2 clefts. Carpels 2 ; ovules 2, 
ascending; styles subulate; fruit 2-follicular. — An undershrub; leaves 
alternate, sessile, articulate; flowers sessile terminal [W . Australia). 
See p. 87. 

3. Pachynema R. Br. — F lowers 5-merous. Sepals and petals 
free imbricated. Stamens 9-11, variably arranged, 2 sterile interior 
club-shaped, usually alternate with the carpels, 7-9 fertile; filaments 
flattened or club-shaped or conoidal; anthers introrse, dehiscing 
by 2 clefts. Carpels 2, 2-ovulate ; . when ripe dry 1 -seeded ; 
seed arillate. — Herbs or shrubs; branches rush-like or flattened 
(cladodia); leaves minute scale-like deciduous ; more rarely few, 
8-fid ; flowers axillary, solitary or few ; pedicel recurved {Australia). 

See p. 88. 
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II. HIBBEETIEiE. 

4. Hibbertia Andr. — Flowers 5-iiierous, Sepals imbricated 
persistent. Petals 5, more rarely 2-4, alternate with the sepals, 
variably imbricated deciduous. Stamens cd, hypogynous or more 
rarely slightly perigynous, all fertile or some sterile ; in some {Cy- 
clandrece) peripheral, in others {Pleurandrea) unilateral ; staminodes 
external, peripheral or unilateral, or more rarely on each side 
of the fertile stamens, intermixed with them, or internal ; anther- 
cells 2, oblong introrse or lateral adnate to a linear connective, more 
rarely rotundate, shorter than the connective which is dilated at 
the apex ; dehiscence longitudinal. Carpels l-oo (usually 6-10), all 
free, or more or less adnate at the base to the conical receptacle, 
1-00 - ovulate ; ovules in 2 rows, ascending or subhorizontal. Fruits 
dry, usually dehiscing as foUicles, or in 2 valves. Seeds 1-8, arillate. 
— Shrubs, more rarely undershrubs or herbs, sometimes trading 
or twining ; leaves petiolate or sessile ; flowers solitary terminal, or 
leaf-opposed, or often in unilateral false spikes or racemes {Oceania, 
Madagascar). See p. 90. 

5. Scbumacheria Vahl. — Flowers 5-merous. Sepals imbricated, 
persistent. Petals usually 5, imbricated. Stamens oo , unilateral ; 
filaments cohering at the base ; anthers erect, spuriously porricidal 
dehiscing by two short apical clefts. Carpels 2, 3, excentric, 
1 -ovulate, when ripe dry and in dehiscent ; seed arillate. — Climbing 
shrubs ; branches fiexuous ; leaves parallelly penniveined ; flowers in 
one-sided subspicate racemes, with (usually 2) lateral bracts j racemes 
axillary or terminal, branching {Ceylon). See p. 97. 

6. Tetracera L. — ^Flowers hermaphrodite, more rarely poly- 
gamous. Sepals 3-6 (usually 5) imbricated. Petals 1-6 (usually 6) 
imbricated. Stamens oo , peripheral ; filaments all free, or aggregated 
into a few bundles for a variable height ; anthers sterde abortive, 
or more usually 2-celled ; ceds lateral extrorse or introrse, sub- 
parallel or more or less diverging at the base ; filaments ddated 
entire or 2-fid at the apex. Carpels 1-6, free ; ovaries 2-3o - ovulate ; 
ovules ascending or subhorizontal. Fruit diy or more or less 
fleshy, dehiscing as a follicle or in two valves, more rarely inde- 
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hiscent, l-» - seeded ; seeds arillate. — Trees or (usually climbing) 
shrubs ; leaves parallelly penniveined ; flowers solitary terminal, or 
in lateral axillary or terminal cymose panicles (tropical America, 
Oceania, and Africa). See p. 99. 

7. Davilla Vandell. — Fowers 6-merous. Sepals 5 imbricated, 
very unequal ; the 2 innermost by far the most accrescent, very con- 
cave, finally coriaceous, with valvate edges, surrounding the fruit ; 
the other three smaller. Petals 1-5, membranous, imbricated. Sta- 
mens 00 (of Tetracera). Carpels 1-3 (more rarely 4, 5), 2-ovulate; 
when ripe indehiscent or bursting irregularly; seeds arillate. — 
Shrubs, usually climbing; leaves and inflorescence of Tetracera; 
petioles rarely dilated and winged ; flowers in cymose panicles, more 
rarely solitary (tropical America). See p. 101. 

8. Curatella L. — Flowers 4-, 5-merous. Sepals and petals imbri- 
cated. Stamens oo (of Tetracera) ; dehiscence longitudinal, almost 
marginal. Carpels 2, obliquely connate at the base ; styles distinct, 
dilated into stigmas at the apex ; ovules 2, ascending. Fruit either 
subcamose indehiscent, or dry dehiscing dorsally. Seeds arillate. — 
Trees or climbing shrubs ; leaves (of Tetracera) thick ; venation 
parallel pinnate reticulate ; flowers numerous in axillary or lateral 
cymose panicles {tropical America). See p. 102. 

9. Empedoclea A. S. H. — Sepals oo (10-15), unequal much im- 
bricated in 00 rows on the elongated receptacle. Petals 2-4, imbri- 
cated. Stamens oo (of Tetracera), unequal ; anthers extrorse ; cells 
inserted obliquely on the dilated connective, dehiscing longitudinally. 
Carpel 1, pseudo-terminal; ovary 1 -celled; ovules not more than 
6 in 2 rows, ascending; style capitate. Fruit dry. — Shrub with 
the habit of Tetracera ; venation of leaves parallel, pinnate ; flowers 
in bracteate racemose cymes axillary to the leaves or terminating 
the twigs (Brazil). See p. 103. 

10. Aorotrema Jack. — Flowers 5-merous. Sepals 5, imbricated. 
Petals usually as many, imbricated. Stamens oo , either symmetri- 
cally peripheral all free, or more rarely more or less aggregated in 
3, 4 bundles. Anther-ceUs either linear adnate introrse or extrorse 
ilahiaAiTtg longitudinally, or by terminal pores; or more rarely 
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inserted obliquely (as in Tetracera) on a dilated connective. Carpels 
2, 3, free or cohering at the base ; styles free more or less thickened 
and stigraatiferous at the tip. Ovules 2, 8 ascending, or oo in 2 
rows. Fruit dry, indehiscent or bursting irregularly. Seeds 2-ao , 
arillate. — Perennial, subcaulescent herbs ; leaves alternate close to- 
gether, penniveined with transverse venules, entire, or pinnately 
lobed or dissected j petioles often winged ; flowers, axillary pedun- 
culate, solitary or racemose (?) {India, Ceylon.) See p. 103. 

III. DILLENIE.®. 

11. DilleniaL. — Flowers 5-merous. Sepals imbricated, spreading, 
persistent, becoming fleshy around the fruit. Petals much longer, 
imbricated. Stamens oo , nearly free ; anthers linear ; cells adnate, 
dehiscing by submarginal clefts. Carpels 5-qo , adhering to the 
axis, united to each other only by the ventral margin, otherwise 
free; styles as many, stellately reflexed, stigmatiferous internally. 
Ovules 00 , in 2 rows, subhorizontal. Fruit indehiscent, subbaccate 
6-00 - celled ; seeds imbedded in pulp or pulpless, glabrous or hairy 
at the margin, exarillate. — Trees ; leaves large, of parallel penni- 
venation ; flowers solitary or fascicled, lateral or terminal {tropical 
Asia, Australia). See p. 106. 

12. Wormia Eottb. — Sepals 4-6, more rarely 10-16, unequal, 
imbricated. Petals 5 imbricated, or 0. Stamens oo , either all fertile 
with erect linear anthers dehiscing by terminal pores or short 
clefts ; or the outermost sterile very short ; filaments all slightly 
unequal, or the 5 innermost much the longest, spreading recurved. 
Carpels 6-oo (of Dillenia), cohering only on the inside, oo - ovulate ; 
when ripe dehiscing internally or indehiscent ; styles as many, free 
spreading. Seeds ariUate. — Trees or shrubs ; leaves broad, of parallel 
pennivenation ; petioles dilated, wings deciduous; flowers large, 
solitary, or more frequently grouped in often unilateral terminal 
spurious racemes {tropical Asia, Oceania, Madagascar). See 

p. 108. 

13. Actinidia Lindl. — Flowers hermaphrodite or polygamous, 
6-merous. Sepals imbricated, persistent. Petals imbricated or con- 
torted. Stamens xi ; filaments free ; anthers introrse, finally versa- 
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tile, 2-celled dehiscing longitudinally ; cells parallel on a linear more 
or less apiculate connective. Carpels qo united into a qo - celled 
ovary ; cells sometimes scarcely reaching the axis in the centre, free 
in that part ; styles as many, diverging stellately at the base, or 
sometimes thickening on the nearly distinct apices of the carpels. 
Ovules QO , subtransverse inserted in 2 rows in the internal angle of 
each cell. Fruit baccate oo - celled ; seeds co , imbedded in pulp ; 
albumen copious ; embryo straight, central, with an elongated cylin- 
drical radicle; cotyledons short. — Shrubs often twining; leaves 
penniveined ; flowers axillary, solitary or few, or often numerous in 
corymbose cymes {tropical and subtropical Ada). See p. 110. 



III. MAGNOLIACE Ji:. 


I. MAGNOLIA SERIES. 


Among the species of the genus Magnolia^ which has given 



Mnqnolia (p amhJJora 
Fig 165 
rioweriiig branch 


the name to this order, the best known are M. grandijlora' 


' Magnolia L., Oen.^ n . 690. — G.EETN. , FrucL^ 
i. 343, t. 70.— JrTss.,(?e«., 281. — DC., Sgst. Veg , 
i. 449 ; Vrod/r,^ i. 79. — Endl., Qen., n. 4737. — 
A. Gray, Qen, HI., t. 23, 24. — Walp., Itep„ i. 
70; Ann., i. 956; iv. 41. — B. H., Gen., 18, 
n. 4.— H. Bn., Adanaonia, vii. 3, 5, 66. 

VOL. 1. 


^ L., Spec., 765. — Lame., HI., t. 490. — DC., 
Frodr., i. 80, n. 1 (sect. Magnoliastrum) ; Sgst., 
i. 450. — MiciilL.,Arhre8 Forest^ iii.7l . — Dfham., 
Arhres, ed. 2, ii. t. 66 .— Ande., Bot. Bep,, 
t. 618. — Sims, Bot. Mag., t. 1952. — Spaoh, 
Suit, d Buffon, vii. 470 (sect Theorhodon). 
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(figs. 165, 166, 168, 169), and Tulan^ (figs. 167, 171) cultivated 
everywhere, of which the former has persistent leaves, the latter leaves 
which fall every year, and magnificent flowers produced at the end 

of the winter before the leaves. On 
examining these flowers we first notice 
that the axis or receptacle has the form 
of a cylindro-conoidal branch, bearing 
successively from below upwards a pe- 
rianth, a large number of stamens, and 
carpels inserted on a spiral.* In the flower 
of M. grandijlora the perianth first presents 
three more or less greenish’ free leaves, 
imbricated in the bud (fig. 166), so that 
most usually one is quite outside and one 
quite inside, while the third is overlapped 
by the former on one side, and overlaps 
the latter on the other. These leaves, 
usually described as sepals, fall early. Within are two corolline 
whorls, the one consisting of three petals alternate with the 
sepals, the other of three interior to these and alternate with 



Magnolia grandijlora. 
Fig. 166. 
Diagram. 


* Desf., Arhres, ii. 6. — DC., Prod^.^ n. 10 
(sect. Gwillimia Rottl.). — M. conspicua^ aJjIBB., 
Par. Lond.j t, 38. — Tulania conapicua SPACH, 
Suit, d Buffon, vii. 464. 

* The fraction of the phyllotaxy of the Magno^ 
liacecB is usually Accordingly, in the arrange- 
ment of the floral appendages we meet with the 
fractions derived from this up to ■j^.And 

* Their colour varies with the individuid leaf 
and with the age of the flower. Very often the 
aepals when adult are as white as the petals, or 
nearly so. When young they are usually of a de- 
licate green. These facts show how characters of 
coloration and consistency may bo sometimes un- 

^Rable and insufficient to distinguish a calyx from 
^a corolla. It would no doubt be more correct to say 
that in M. grandijlora L., the perianth is triple, 
and that the leaves of the two inner whorls are 
usually morepetaloid when adult than those of the 
outer one. In other species the difference of colora- 
tion between the sepals and petals is no longer 
apjnreciable when adult. Thus, in many plants of 
M. YuUm Debp. and Soulangiana (hybrid), all the 
leavci of the perianth are so similar that one may 
wdlsay that these flowers possess a triple corolla 
and no calyx. Tt is sometimes the same with the 
nine yeUowi^ green primrose leaves of the peri- 
antb cf JET. acumimUa L. In M, glcmca L. they 


are sometimes all white and similar, sometimes the 
two or tliree outermost leaves are green. M. macro- 
phylla MiCHX.has usually three green or greenish 
sepals and six white petals. In the flowers of M. 
pwrpwrea Citet., we almost invariably find a 
great difference between the six petals, which are 
broad, erect, and wine-red on the outside, and the 
three sepals, which are small, and are early re- 
flexed on the peduncle and become brownish. 
The total number of pieces in the perianth is also 
very variable in cultivated species ; as hiany as 
twenty and upwards may sometimes be counted, as if 
the flower showed signs of becoming double. We 
have demonstrated [Adamonia, vii. 3) that these 
variations have no real importance ; that in cer- 
tain species those very leaves have been called 
sepals, which in others have been named petals ; 
while the sepals of authors are often only bracts 
preceding the flower, representing the sheaths or 
dilated petioles of leaves, and continuing the 
spiral series of the leaves properly so-called. The 
sepals too are inserted along the same spiral. 
Hence it is that, as shown in fig. 166, there is 
no sepal exactly opposite or alternate with the 
bract which imm^iately surrounds the flower. 
Moreover, the nature of the pieoes of the perianth 
is shown by these facts ; they are leaves reduced 
to the basilar portion. 
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them. These six leaves are imbricated, or more rarely contorted 
in the bud, and also fall very shortly after the expansion of the 
flower. Above them commences the spiral of the pieces of the andro- 



Magnolia Yulan. 

Pig. 167. 

Longitudinal section of flower. 



Magnolia grandijiora. 
Fig. 168. 
Fruit. 


ceum and gynseceum. The stamens are indefinite, each con- 
sisting of a subsessile anther, with an apiculate connective,* 


* The stamens of M. gra/ndijiora L., have a short 
filament quite continuous at its summit with the 
apiculate connective. The cells of the anther are 
distinctly introrse, the somewhat bulging back of 
the connective being left quite uncovered. Each 
cell is divided longitudinally into two smaller cells, 
very distinctly seen in a tran8vei*se section of the 
anthei . The cells have nearly the same position 
in M, ghmca L. ; they are not seen at all on the 
back of the anther. In JIf. macrophylla Miohx. 
the anthers long remain sessile j it is only a few 
days before anthesis that we can distingpiisb the 
short flattened filament. The connective ends in 
a pyramidal point with three faces. The two 
cells occupy the inner face only, and in certain 
stamens nearly touch on the middle line; in 


others, a broader vertical strip separates them. 
The stamens of 3f. Yulan Dbsf. are unequal, 
the inferior being by far the shorter. Their 
anthers are less introrse than in the preceding 
species, as are those of M. purpurea Curt. 
{Yulania Japonica Spaoh), where the cells are 
nearly marginal. Still they are inserted on 
planes bevelled ofi* the inner surface, and are hence 
rather introrse than extrorse. This position of 
the cells does not appear sufficient to characterize 
a genus. The filament is thick and fleshy in Jf. 
Tulan Desf., and remains so for some time after 
the withering of the empty anthers. Nearly all 
the species have very caducous stamens. Cultiva- 
tion often transforms a certain number of those 
into petals, then very evidently arranged in a spiral. 
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bearing on its inner face the two cells, adnate for their whole 
length, and each dehiscing by a longitudinal cleft.* The carpels, 
^ also indefinite, consist each of a one-celled ovary, 

C surmounted by a horn-shaped style, bent outwards at 

jfl||k the tip.* The whole of the inner face of the ovary 

1 and style is traversed by a longitudinal groove, of 

which the everted edges are covered above with 
S||V numerous stigmatic papillae. In the inner angle of 
the ovary is seen a parietal placenta bearing two de- 
^m^ora unatropous ovules, with the micropyle looking 

Fig. 169. Upwards and outwards.* The fruit consists of a large 
Seed. number of finally dry carpels’ inserted on the now woody 
axis. Each opens when ripe along the dorsal suture (fig. 168 ),* 
to free one or two seeds which remain for a variable time sus- 
pended to a slender filament (fig. 169 ).* Each seed has three 
coats the outermost is quite fleshy ; the middle hard and testa- 


* The pollen of M. grandijlora L. consists of 
grains of the shape of a grain of corn, somewhat 
acute at each end, and with a large longitudinal 
fold due to the inflexion of the outer coat. H. 
M OHL has already pointed out that it has the same 
form as in most Monocotyledons {Ann, Sc, Nat„ 
s6r. 2, iii. 221). In contact with water the form 
changes, so that the fold disappears, the length 
is diminished, and the ends are rounded. The 
exterior is covered with projecting granulations of 
a fatty consistency, and the superficial and deep 
parts of the grain present a marked contrast in 
colour. The centre is darkest, and finely granular. 
M, macrophylla Michx., has similar pollen 
grains, but more elongated and fusiform. 

^ The style varies greatly in form and size 
from the short somewhat dilated bom of M, 
grandijlora L., or the slightly booked subulate 
point of M. Yulan Deep., to the rovolute and 
almost plumose style of M. glauca L., in which 
last the papillse of the margins of the internal 
groove are not simple, but branched. 

* When adult, they become more or less oblique, 
and sometimes even horizontal. At the same 
time, the micropyle inclines somewhat to the 
lateral walls of the cell, and the raphes approach 
one another on the middle line. They have two 
ooats. There are sometimes three ovules in the 
ovai^ of M, Yulan Deep, and macrophglla 
Michx. ; the third is then superior and nearly 
median. 

^ In several species they long possess a fleshy 
oonfistenoy, and a pinkish or yellowish tint, re- 
calling that of certain succulent pericarps. In 
•ome, the woody endocarp separates from the 


thicker and less consistent mesocarp after de- 
hiscence. 

* Dehiscence in most species takes place simply 
by a longitudinal cleft, of which the borders 
separate to form two lateral panels. In some 
others, as 3f. macrophglla Michx., besides the 
two panels, we perceive the dorsal rib, woody, and 
like a long subulate filament, only attached to 
the receptacle by its base, and free from all ad- 
hesion to the lateral walls. 

® This filament consists of trachea), which are 
continued into the raphe of the seed ; the turns 
of their spirals separate as the seed descends. 

^ The curious organization of these seeds, with 
an outer fleshy coal, which Linnjetts called an aril, 
has been a source of long discussions to the bota- 
nists of our times (Miees, Co«^nJ.,i.l62,l74,211 ; 
Hookee F. & Thoms., FI. Ind., i. 77 ; A. Geay, 
in Hook. Journ., vii. 243). The origin of the 
outer coat has been attributed to various organs, 
some making it a special sac emanating from the 
placenta, and finally enveloping the whole seed ; 
while others consider it one of the proper seed 
coats, singularly modified after a certain age. 
This last interpretation alone appears satisfactory 
to us, as will be seen in the following extract 
from the special article we recently devoted to 
this subject {Comptes Fendus^ Ixvi. 700; Adan- 
sonia, viii. 169) — “ The so much disputed origin 
of the fleshy coat of the seed of Magnolia is de- 
monstrated both by its development and by its 
histological structure. It is formed by the hyper- 
trophied cells of the primine, rich first in st^ch 
and afterwards in oily matter. Moreover, its 
thickness is traversed by the tracheal bundles of 
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ceoTis, the inner one membranous. This last is immediately sur- 
roundings the fleshy albumen, which contains a small dicoty- 



Magnolia purpu7'ea. 
Fig. 170. 

Longitudinal section of seed. 



Magnolia Yulan. 

Fig. 171. 

Flower without its perianth. 


ledonous embryo towards its apex (fig. 170). In the flower of 
Magnolia Yulan, of which it has been proposed to make a special 
genus under the name of Yulania^ the lower portion of the recep- 
tacle forms a dome-shaped swelling (figs. 167, lil), into the base 
of which is inserted the perianth. This, instead of consisting of six 
petaloid leaves, and three others, green like those of an ordinary 
calyx, usually presents nine leaves in three whorls, all similar, 


the raphe and its branches. As these vessels 
contain little but gas when mature, we have 
found a means of disclosing the path of the vas- 
cular network, by leaving the seed for some time 
in tincture of iodine. All the cells then become 
violet, and almost black, while the trachcss remain 
only of a clear brown tint. Wo can now follow 
and dissect out all the tracheal network in the 
thickness of the parenchyma, much as we isolate 
the injected vessels of an animal. The bundle in 
the raphe, while giving forth branches on either 
side, proceeds to the chalaza, where it bends up 
to enter the interior of the seed. We must here 
describe a peculiar orifice in the testaceous middle 
coat, diametrically opposite the micropyle, and 
never encroached upon by the incrustations of the 
deep coat. The physiological importance of this 
new organ will be realized — a canal, of definite out- 
line, which can be traversed by a very fine metallic 
style without any destruction of tissue, and wiiioh 


we call the * heteropyle* The testaceous coat, 
which retains its primitive orthotropy, is thus 
furnished with two polar apertures. As to the 
superficial fleshy envelope, the older botanists 
termed it an oHl, an appellation which recent 
authors have not adopted; and yet it forms a 
sort of generalized aril, far more worthy of the 
name than those partial hypertrophies of the 
outer seed coat to which it is now-a-days usually 
applied.” 

^ Spach, Suit d Buffon, vii. 462. In this genus 
the author includes three species: 1® F. con- 
spicua {Magnolia congpicua Salisb. — Jf. Yulan 
Desf.) ; 2® F. japonica, (M, obovafa Thg. ; — 
M. denudata Lame.; — if. discolor Vent.;— 
M, purpurea Citbt.) ; of this Af. Soulangiana 
Sweet and UUiJlora Lame., are considered 
simply forms; 3® F. Cobus {M. iomentosa 
Tho. ; — Af. graciUs Sausb. ; — Af. Kobun 
DC.). 
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of the consistency and colour usually presented by petals. More- 
over, the fruit, instead of having all its elements close, together 



Magnolia Yulan. 
Fig, 172. 
Fniit 


no interval between the insertion 
carpels on the receptacle. 

Not so in the small flowers of 


in an ovoid mass, as in M. 
grandijlora (fig. 1 68) has a more 
elongated axis, more or less bent 
on itself (fig. 172), so that its 
carpels are further apart ; some 
of these do not attain their full 
development.* It is however in- 
contestible that on reviewing the 
fruits of all the Magnolias known, 
we find every possible transition 
between the form in M. Yulan, 
and that of M. grandijlora? In 
many species, too, the number 
of pieces in the perianth is in- 
creased to a variable extent, 
either normally or through cul- 
tivation, while the form and 
colour of these parts vary 
greatly, without any value being 
assignable to these characters. 
But the flowers always termi- 
nate the branches, and there is 
of the stamens and that of the 

Magnolia Figo^ (figs. 173, 174), 


* The form and length of the receptacle in the 
ripe fniit are very variable. It is sometimes so 
short as only to bear one fertile carpel ; at other 
times nearly straight, or slightly bent, or like a 
hook, as in 6g. l72 ; or even bent twice on itself 
into an S, like the stock of a Bistort. In the 
fhiits of this group, some carpels open along the 
whole length of the back, others only open half- 
way down; others, again, are partly detached 
ik)m the receptacle along the inner angle, down 
which the cleft extends from the back. We 
dnd here, in fine, every possible transition between 
the dehiscence of M grandijlora and that of 
Talamna, in which the carpels separate from the 
axti^ and only open along a variable extent of the 
int^eonal ai^le. It also happens^ in certain species, 
that several neighbooring carpels are united 


laterally, and come off together in irregular 
flakes. This is very well shown in T. fragrantU- 
sima, in plates ccix., ccx. of Hookee's leones. 

* Thus the fruit of M. Camphellii Hook. F. 
& Thoms. {Fl.Ind.y i. 77), represented in the JZZ. 
PI. Himal. (t. 4), and reproduced in the Flore 
des JSerres (t. 1282-1286), has also the conical 
fruit of M. grandijlora, but much elongated, and 
approaching the cylindrical form found in Yulan 
and the allied species, from which it fhrther 
differs in being nearly straight. 

® M.fasciata Vent., MalmaU,, n. 24, not.— • 
M. fmcata Ande., Bot. Bep., t. 229.— XiWo- 
denddron Figo Lotte., FI. Cochinch., ed. W., i. 
424. — Liriopsis fuscata Spaoh, Suit, d Buffon ; 
vii. 461. — Michelia Hanoe, Ann. So. Nat., 
s^r. 5, V. 205. We have el^where remarked 
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often cultivated in our conservatories. The receptacle is conical 
at its base, and then elongates into a column of which the lower 
part is contracted and bears no appendages; above this part the 



Magnolia {Liriopsis) Figo. 

Fig. 173. 

Flower, corolla removed. 



Fig. 174. 
Diagram.* 


carpels are inserted in a spiral as in other Magnolias, and also con- 
tain a placenta bearing two descending ovules in the internal angle 
of the ovary. On the lower part of the receptacle are seen the 
indefinite stamens with introrse anthers ; and a little lower still the 
perianth, formed of six imbricated coloured similar leaves, in two 
trimerous whorls. We must no doubt consider these as petals.* 
Outside of, or rather below these, there are only two membranous 
leaves, which in the bud form two sacs fitting one within the other. 
Each represents the base of a leaf. We may regard it either as 
a sepal or a bract analogous to that which accompanies the flower 
of M. grandijlora. The flowers of M. Mgo are usually solitary and 
axillary. However, when we cultivate them, it pretty often hap- 
pens that the peduncle elongates and bears either several al- 


(Adafisonia, vii. 7) that Bentham & Hookeb, 
while retaining Mtchelia as a distinct genus, yet 
consider (G^e»., 19) the Liriopsis of Spaoh as re- 
ferrible to the genus Magnolia, its characters 
being ** levioris momenti** to entitle it to auto- 
nomy. 

* In this diagram, the two appendages usually 
described as forming a calyx, are theoretically 
represented by the shaded curves outside. They 
are either two leaf sheaths, or two pairs of stipules 
united by the petiole ; and it is one of these 
leaves, most usually reduced to the basilarportiyon. 


which, in dg. 173, is provided lyith an abnormal 
blade. The true perianth, which is a corolla, is 
represented by the black curves. 

2 The less petaloid, maternal leaves, usually 
considered as sepals, appear to be those which are 
wanting here. But this absence is of no great 
value, for they reappear in many JkRoheUcu with 
biovolate carpels, which are, moreover, quite in- 
separable from this plant in the rert of their 
organization. Usually the hairy bracts referred 
to above, and represented in fig. 173, are described 
as the calyx in ilf. J^o, 
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teraate bracts or leaves beneatb the flower which terminates it. 
The inflorescence then becomes exactly that of Jif. grandi- 
fiora.^ 

Idichelia^ considered by nearly all authors as a separate genus 
from Magnolia, has exactly the flower of M. tigo, and the receptacle 
also presents a naked interval between the stamens and the pistiL 
But in certain species the carpels, instead of always containing 
two ovules each,’ contain a larger number’ in two vertical rows. 
The fruit and inflorescence, too, are those of M. Figo, and hence we 
do not put all these plants in different genera. Magmlia acumi- 
nated L. has flowers like those of the preceding species, but the 
colour of the petals is yellowish green, covered with a glaucous 
waxy bloom. There is no bare interval on the receptacle between 
the androceum and gynaeceum, and each carpel is biovulate. The 
stamens, inserted on the conical portion of the floral axis, are 
unequal, with anthers rather longer and broader than the filaments ; 
their two cells, which as in M. Yulan, approach the edges of the 
connective, are still introrse, as in all Magnolias ; so that we also 
include in this genus Tulipastrum, of which M. acuminata is the 
type, and of which the characters are not sufficiently marked to 
justify its autonomy. 


* So that now this character cannot be called 
in M constituting a generic difference between 
MagnoUa and Michelia. This fact we have 
already established {Adamoniat vii. 8). More- 
over, UooEEB & Thomson (FI. Ind.^ i. 79) 
admit a special section marked by terminal dowers 
for their M, Cathcartii. 

* L,, Gen,, n, 691. — G^eetn., Fruct,, ii. 263, 
t. 187 .— Lame, Diet., i. 190 ; III, t. 493.-— 
JUBS., Gen,, 280. — DC., St/sf., i. 447 ; Frodr,, 
1. 79. — Bl., FI. Jav ., Magnoliac,, 6, t. 1-5. — 
Space, Suit, d Buffon, vii. 455 . — Endl., Gen,, 
n. 4739 . — Walp., Ann., iv. 38. — B. H., Gen., 
19, n. 6.-H. Bn., Adansonia, vii. 66. — Sam^ 
petea Bumph., Herb. Amhoin., ii. 199, t. 67, 68. 
"•^Champaea Rh^de, Hort, Malah., i. 31, t. 
19 . — ^Adakb., Fam. Bl,, ii. 365. 

* The biovulate species sometimes present a 
third ovule, superior and median. 

^ MtignoUa pwndmna Wall. (Michslia pun- 
4uem» Hook. & Thoms.), has biovulate carpels, 
in which the ovules are at first placed back to back, 
ttid i hw one nearly above the other. With M, 
nnd mlag^riea, it forms, for the authors 
nf iho (1. 81), a special section with 

axiibuy iiofm und biovulate carpels, while M, 
lurnginoea, and Kieopa, re- 


present another section, in which the ovaries con- 
tain either numerous ovules in two vertical rows, 
or only three ovules. In this last case, the carpels 
are those of the biovulate Michelias, which also 
accidentally present three ovules. 

® Spec., ed. 2, 756. — Miohx. P., Arhr, Amer,, 
iii. 82, t. 3. — DC., Prodr., n. 5. — Tulipastrum 
americanum, a, vulgare Spaoh, Suit, d Buffon, 
vii. 483. M. cor data MiCHX., FI, Bor, Amer,, 
i. 328, is referred by the same author to the 
Linnman species, as var. p suboordata. The 
sepals are green, and of variable length, some- 
times very short. The united carpels form an 
obovate mass. The styles are bowed, like horns, 
with two lips bearing stigmatic papillm. 

We also retain in the genus MagnoUa, Id- 
rianthe grandifiora Spaoh, Suit, d Buffon, 
vii. 486 (lAriodendron grandifiora Roxb., FI, 
Ind,, ii, 653. — Magnolia pterocarpa Roxb., PI, 
Coromand., iii. 266; — Sphenocarpus Wall., Cat,, 
236), of which Bentham k Hookeb also say, 
** characteribus levioris momenti a Magnolia 
separatur^' (Gen., 19). The carpels, it is said, 
possess long terminal wings, owing to the ex- 
pansion of the style ; so that by its fruit this 
plant affords a transition between the MagnoUas 
and the Tulip-trees. 
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The Tdaumai are Magnolias, in which the carpels, instead of 
dehiscing longitudinally along the back, separate by the base from 
the common axis of the fruit, or only open for a short extent above 
and internally, or else become woody and quite indehiscent, or 
fleshy and pulpy, only freeing the seeds by their putrefaction. 
This last condition is especially found in Aromadendron^ indigenous to 
Java. The Buergeriai which come from Japan have also a 
similar fruit ; but the leaves of the perianth become more nume- 
rous, as also occurs sometimes in the true Magnolias. All these 
differences have seemed to us of little importance^ and insufficient 
to warrant the removal of these plants from Magnolia, otherwise 
an as sections of the genus. If we analyse the magnificent 
flowers of M. insignis Wall.,® we see that they terminate the 
ranches, as in M. grandijlora, and are constructed exactly the same 
way. But on opening the carpels we find in the internal angle 
from two to ten carpels and upwards. Hence in the fruit the 
carpels which dehisce dorsally often set free upwards of two seeds. 
This character is also found in four or five allied species, which 
have been collected into a special genus under the name of Man- 
glietia^ but we do not retain this genus, for the same reasons which 
have led us to leave Magnolia Figo with biovulate cells, and 
Michelia Champaca whose carpels are multiovulate, in the same 
generic group.' 


^ Juss., Qen,, 281. — DC., Syst, i. 460; 
ProdA^,, i. 81 .— Bl , FI, Jav,, xix. 29, t. 9-12.— 
Spach, Suit, d Buff., vii. 447 . — Endl., Oen.,ii, 
4735. — Walp , Rep., i. 69 ; Ann., iv. 41. — B. H., 
Gen., 18, n. 3. — H. Bn., Adansoma, vii. 669.— 
Bottl., ex Spach, loc. cit, — Blumea 
Nees, Flora (1826), 152. 

2 Bl., Bijdraj., 8 ; FI. Jav., xix. 25, t. 7, 8. — 
Spacu, Smt. d Buffon, vii. 461. — Endl,, Gen., 
n. 4736. The calyx is here sometimes tetra- 
merous, and the number of petals may be r^sed 
to thirty. The fruit is often characterized by its 
dehiscence: ** carpeUis non nuiputredine ah cun 
secedentibus'* (B. H., loo. cit.). See p. 134, note 1. 

* SiEB. & Zttoo., FI. Jap. Fam. Nat, i. 78, 
t. 2, — Endl., Gen., supp. v., n. 4736 ^ — B, H., 
Gen., 183. — Miq., Ann. Mus. Lugd. Bat., ii. 257. 

* See Adaneoma, vii. 6. When the carpels 
of a species like M. Flumieri (Talauma Flumieri 
8w.) separate in masses from the common axis, 
we see each carpel opens more or less widely into 
two lateral halves, beginning at the internal 
angle. The same fact occurs, as observed by 


us (loc. cit.), in T. mutabilis ; we may also see it 
sometimes in the fruit of M. liliifera (M. pwrnila 
Ande. ; M. Coco DC., Syet. Veg., i. 459 ; Hancs, 
Ann. Sc. Nat., s^r. 5, v. 205 ; — Liriodendron 
Itliifera L. ; — L. Coco Lotje., FI. Cochineh, 
1790), 347; Qwillimia indtca Bottl.;— To- 
lauma pumila Bl., FI. Jam., loc. cit, t. 12, C.). 
We know that the Magnolias strictly 80 -<^led 
of the section Yvlan present nearly all these 
variations in the way some of their carpels dehisce, 
though in these the dorsal cleft is usually more 
marked. But we cannot see generic distinctions 
in all this. 

® Tentcm. FI. Nepal., t. 1; Flcmt. Ajsiat. 
Ranor., ii. t. 182, 

® Bltjmb, Bijdraj., 8 ; FI. Jav., xiv. 20, t 6. 
— Endl., Gen., n. 4738. — Hook. P. & Thoms., 
FI. Ind., i. 76. — MiQ., FI. Ind.-Bat., i. p. post., 
15. — B. ll.,Gen., 19, n. 6. — Walp., .dtfifi.,iv. 40. 

7 See Adansonia, vii. 6, where we formulate 
our conclusion thus The ManglieHas are to 
the Magnolias as the multiovulate Miokelias are 
to the biovulate MkiksUas** 
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Thus constituted,' the genus Magnolia contains half a hundred 
species, which are trees or shrubs, usually as remarkable for the 
beauty of their foliage as for that of their flowers, which are white, 
red, or greenish, and almost always scented. The leaves are 
alternate, persistent or deciduous, with the sides of the petiole dUated 
near the base into a sort of membranous sac, which according to 
most authors, represents the stipules, and which envelopes all the 
parts of the branch superior to it when young. If, for example, 
we examine the top of a branch of M. grandiflora, above the last 
developed leaf we see a membranous sac like an elongated cone 
inserted by its base all round the axis above the petiole. This 
sac certainly represents two lateral, somewhat supra-axillary stipules, 
for on the side next the petiole they become entirely separate 
from one another. Later on, the sort of leaf-opposed gutter 
thus formed again splits on the opposite side of the branch into 
two halves. These two organs then become detached at the base 
from the branch also, discovering the young parts at its summit, 
which were at first enveloped by these membranous caducous 
stipules. In this species they are free from the petiole. More 
frequently they adhere to it for one third, one half, or as much as at 
least two-thirds of its height. For their fall it is necessary that 
they should be detached from the petiole itself, and in this case we 
find on its inner face a scar like a narrow elongated hollow, indi- 
cating where they adhered to it.*® The flowers are solitary, usually 


[ 1. Ewmagnolia (incl, Yulania, 
LirianthCf Tulipastrum). 

2. Talavma (incl. Blumea^ JBuer- 
Magnolia, geria, Aromadendron), 

Sections 5. 8. Manglietia. 

I 4. Liriopsis (incl. Micheliopsis 
H. Bn.). 

V 5. Michelia. 

A summary of the distinctive characters of 
these five sections, as established above? will be 
found in Adansonia, vii. 66. 

® The chief arrangements affected by the 
stipule of Magnolia have been studied by TEiciTL 
in his “ Mimoire svr la formation des feuilles** 
(Am, So, sdr. 8, xx. 235). This savant 
obaervee that **in M, Umbrella, Soulangicma, 
4o.» the ftipules are united to one another and 
paitly to the petiole. This union gives rise to a 
notoworthy phenomenon. The stipules per^ting 
longer t W the leaf, the blade falls off above the 
part to the stlpnlee, while this partonly falls 

later with them. In if. grandiflora the stipules 


are free from the petiole and from one another.” 
In the same work (296, figs. 175, 176) we find 
that the stipules of M. grandiflora have been 
studied in their development ; a phenomenon de- 
scribed as follows ; — “ A protuberance erises on 
the summit of the axis, swollen at the base on 
the inner side. If we examine it in front, we 
see that the slender superior part and the swollen 
base are marked by a longitudinal groove which 
foreshadow^s the formation of the blade above and 
the stipules below. These I have always seen 
with their margins close together from their 
origin, concealing the summit of the axis. Here 
I speak of M, gramdiflora only. The same 
thing occurs in Liriodendron Thlipifera** We 
further read in a note ; ** The vernation is in- 
duplicative in Liriodendron and Magnolia ; the 
leaf is folded along the midrib. In M, grwndi- 
flora there are often hairs at the top of the leaf 
before any have yet appeared at the base, to 
which they gradually extend along the midrib.” 
In nearly all of the Magnolias there are mem- 
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terminal. We have seen, however, that in most of the species of 
the group comprising Michelia and Liriopm the axillary bran^ 
bearing the flower is very short, and does not usually bear well- 
developed leaves beneath it. Magnolias are only found in the 
tropical regions of Asia,* Oceania,** and America and in the north 
of India,* in China,’ Japan,* Mexico, the Antilles,' and the United 
States.* 

The Tulip-trees {Idriodendron*) are closely analogous to the 
Magnolias, from which they are chiefly distinguished by two cha- 
racters : the aspect of the anthers in the flower (figs. 175, 176) ; 
and the conversion of the carpels in the fruit into samaras which fall 
from the common axis when ripe (figs. 177, 178). The recep- 
tacle is of cylindro-conoidal form, bearing successively from below 
upwards, a calyx of three imbricated sepals \ a double coroUa with 
three imbricated petals in each whorl, the outer ones alternate with 
the sepals, the inner superposed to them ; a large number of stamens 
and then of carpels, inserted in one continuous spiral. The stamens 
consist each of a free filament, and a two-celled distinctly extrorse 
anther, dehiscing longitudinally.'" The carpels are free, consisting 
each of a unilocular ovary and a style, whose dilated summit is 
covered with stigmatic papillae. In the internal angle of the 
ovaries may be seen two pendulous ovules, analogous to those of 


branous spatbelike scales at the base of the leaf- 
bud, replacing the leaves. On the middle line we 
perceive a vertical projecting rib rising to a 
variable height on the scale, and then terminating 
in a minute apiculus or scarcely visible scar. This 
rib represents the petiole, and the apiculus is a 
rudimentary blade. We must remark that the 
petiole here usually falls with the stipuliform ap- 
pendages, which do not separate from it as in 
the adult leaves. These scales, consisting alto- 
gether of the lower part of the leaf, afford a good 
explanation of the envelopes which have been 
called sepals. We shall again meet with a pre- 
cisely similar organization in the Tulip-tree. 

* Roxb., FI, Ind., ii. 653-665.— Wight & 
Abn., ProddT, FI, Fen, Ind,, i. 6. — Hook. & 
Thoms., FI, Ind,, i. 74-82. — Thwait., Fntm, 
Flant. Zeyl., 6. 

^ Bl., Bijdraj,, 7-10; FI, Jav,, MagnoUac,, 
29-40, t. ix.-xii.— M iquel, FI, Ind,^Bat„ i., 
pars 2, 18-16.— -Blanco, Flor, Filvp,, 827. 

® A. S. H., Flor, Brae, Mer., i. 26, t. 4. — 
Eiohl., Mabt. Fhr, Brae,, MagnoUac,, 128, 
t, 28, 29 . — Hook., Icon,, t. covlii-eexii. 


Hook. & Thoms., op, cit„ 74-82. 

® Thunbg., Flor, Jap, (1784), 286. — Benth., 
FL Hongkong,, 8. 

® Ann, Mne, Lugd, Bat,, ii. 267. 

7 Sw., FI, Ind. Ocevd,, ii. 997 . — Gbiseb., FI, 
Brit, W,-Ind,, 8, 

® ^iOYLii.,Fl,Bor,-Amer,, i. 827. — J. Bbowne, 
Trees ofAmer,, 1.— A.Qbay, Man. qf Bot.North. 
Unit.-Stat , 15 ; Oen. III., 69, t. 23, 23 hie, — 
Chapman, FI, S, Unit, - Slot „ 13. 

® L., Gen., n. 689. — J., Gen., 281.— Lamk, 
Diet,, viii. 137 . — Gjebtnkb, Fi^„ ii. 476, t, 
168. — DC., Frod/r,, i. 82. — Spaoh, Suit, d Buff., 
vii. 486. — Endl., Gen,, n. 4740. — A. Gray, G en, 
III, 63, t. 25.— B. H., Gen., 19, n. 7.— H. Bn., 
Adaneonia, vi. 66. — Tulipjfera Hebm., Lugd,~ 
Bat., 612, to. — Adanb., Fam, FI, ii. 866. 

The filament is short, dilated into a long 
connective, which is naked on the inner surface 
and slightly concave outside. The anther cells 
are only seen firom without, and often even touch 
one another on the inner edge. The tip of t|ie 
anther is usually apicnlate. 
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Magnolia.^ The fruit consists of an indefinite number of achenes, 
which when ripe fall off the common axis, and are dispersed by 



Liriodendron Tulipifera, 

Fig. 176. Fig. 177. Fig. 178. 

Flower opened. Fruit. Longitudinal section of fruit. 


aid of the woody wing flattened from within outwards which sur- 
mounts them.^ Each of these samaras contains one or two seeds, 
which are constructed like those of Magnolia, but whose outer coat 
is much thinner and membranous.'* Of this genus but one species 
is known, L. Tulipifera,* a native of North America, of which several 
varieties are cultivated in Europe. It is a large tree, with alter- 

* The style is flattened like a lanceolate leaf ; visible, along which we can determine the arti- 
it is already a representation of the wing which ficial separation of the fruit into two lateral halves 
later on surmounts the fruit on a small scale. by using a thin blade. 

Tbe dilated stigmatiferous tip is but little bifid. ® The raphe passes through the thickness of 
Tto ovules have two coats, and are suspended by this outer coat, which is not swollen and succulent 
narrow fbnicles. The raphe is internal, but at as in Magnolia, but whose fundamental structure 
the same time the ovules are more or less back is just the same. The albumen is fieshy, and the 
tb iMWCiii;, aa in MuffnoUa, small embryo it contains towards its apex is some- 

^ Showing is fmrmed by the persistent com- what constricted at the junction of the radide and 
yrdeurd at^le, which resembles a dry hardened the cotyledons. 

W* IjCkehanlar part is provided with a vertical ^ Teew, Icon. Select., t. 10.— L., Spec., 
dWfc subtly on both surfaces. Down 756.— Lamk., Diet., loo. cit . ; lUustr., t. 491. — 

of thee# crests is a line, but little Duham., Arbr.,6d. 2, iii.,t.l8.— Mi0HX.,.dr5r. 
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nate, petiolate leaves, whose blade is lyre-shaped, truncated at the 
apex,' and divided on each side into four more or less marked lobes* 
At the base of the petiole we observe two lateral stipules inserted 
a little above it, and which, when the leaf is young, cohere by 
their margins so as to form a completely closed sac, in which is 
enveloped all the young branch above this leaf itself. At this age 
the petiole is bent down at its middle, and the blade has its apex 
towards the axil, and the superior surface turned outwards. The 
flowers are solitary and terminate the branches, surrounded in the 
bud by bracts continuous with the series of leaves borne by the 
branch.' The Tulip-trees may on the whole be defined as Mag- 
nolias with extrorse anthers, and samaroid carpels which separate 
from the common receptacle. 


II. SCHIZANDEA SEEIES. 

Michaux was the first to make known in Europe a North 




Schiza/ndra coccinea. 

Fig. 179. Fig. 180. 

Male flower. Female flower. 

American liana with regular monoecious flowers (figs. 179-181), 


Hi. 202.— DC., Prodr., i. 82. — Spaoh, op. cU., 
488. — De Ctjbi&ees, MSm,sur U Z\4%ter(1808). 
— Sims, Bot. Mag., t. 276. 

^ This summit presents a small apioulus, which 
is merely the end of the midrib, produced here be- 
yond the parenchyma. Godeon (Ohaervations sw 
les Bourgeons et awr lea Feuillea du L. Tulipifera, 
Bull. Soc. Bot. de Fr., viii. 33, t. 1) attributes 
the truncation of the apex of the blade to the 
compression it undergoes during vernation while 
** retained in a groove formed by the base of one 
of the stipules and the axis.'' ^ilready, in 1815, 
MiebEL had given, in his FUmentade Bhyai- 
ologie VigStale et de Botanique, a very exact 
figure of the prsefoliation of the Tulip-tree (t. 20). 
i {Am* Sc. Fat., t^r. 8, xx. 296) haa 


always seen the stipules joined together, howsoever 
young be the leaves, which are folded along the 
midrib, and arise before the stipules themselves. 
This botanist has also described and represented 
(t. 21, figs. 45-52) all the phases of the develop- 
ment of the leaves and their stipules. 

3 If we examine the position of the sepals re- 
lative to the five leaves below it on the branch, 
the uppermost of these being, indeed, the bract 
inserted immediately below the calyx, we see that 
these five are quinouncially imbricated, and that 
sepals 1, 2, and 8 are directly above leaves 1, 2, 
and 8 respectively. This relation shows bow it 
is that here, as in certain MagnoUaa, there is no 
sepal exactly opposite th^ bract below the fiowen 
The nature of the bract la not doubtfiil. It }»» 
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Schizandra coccinea. 

Fig, 181. 

Longitudinal section of female flower. 


under the name of Schizandra} The male flower (fig. 179) bears a 
perianth of about nine unequal imbricated leaves on the convex 

receptacle, which often appear to 
form trimerous verticils,’ but 
present no distinction of calyx 
and corolla. The stamens, few 
in number (usually from four to 
six), are inserted in a spiral. 
The filaments are short and 
thick, assuming the form of a 
broad fleshy scale, triangular, 
but with the angles rounded off. 
One of these angles is inferior, and gives insertion to the stamen j 
the two others, superior, bear the two widely-separated anther-cells. 
These cells dehisce by longitudinal clefts,’ and are introrse, being 
almost entirely applied to the inner face of the triangular filament, so 
that in their normal position only a small part of their summit is seen. 
In the female flower (figs. 180, 181), the perianth and receptacle are 
as in the male flower, and the gynaeceum consists of a large number 
of free carpels, inserted spirally on the somewhat swollen head of 
the receptacle, and crowded into a globular head. Each of these 
consists of a unilocular ovary, tapering above into a style scarcely 
dilated at the tip.‘ Externally corresponding to the ventral angle of 
the ovary, is a projection or crest, varying in size according to the 


sents a marked emargination at the summit, at 
the bottom of which is a small subulate process — 
the sole remnant of the summit of the petiole and 
blade. This bract then is wholly formed by the 
stipules which do not separate from the petiole. 
The sepals are probably of the same nature. 

* Flor, Bor.’Amer,, ii. 218, t. 47 (1803). — 
Hook., Bot, Mag.^ t. 1413. — DC., Brodr., i. 

# 104. — Endl., Gen,, n. 4733. — B. H., Qen„ 19, 
n. 8,— ^A. Gejly, Mem. Amer. Acad,, vi. 380 ; 
Om,, 67. — H. Bn., Adansonia, iii. 42; vii. 
10 , 66 . 

* There are from seven to ten leaves, but 
it is a mistake to consider that they are ar- 
rangedin ternary whorls. With nine leaves it often 
•0 £ippeng that the three innermost are opposite 
to, and the three middle ones alternate with, the 
three outermost. But often, again, this superposi- 
tiem and alternation are not exact. Wo have 
here' to do with one continuous spiral. 

* fNse clefts often appear transverse or oblique 
owing to the direction of the anther cell, but are 
rea% hm^tudlnal. If we follow out the de- 


volopmeut of the androceum in S. japonica, we 
see that the two colls are at first nearer the 
vertical and closer together. It is only by degrees 
that the connective and the top of the filament 
are simultaneously thickened to assume the form 
of a fleshy wedge separating the anther cells from 
one another. The pollen is nearly similar in S, 
propinqua and japonica. The grains appear 
discoidal at first eight, at least when dry ; for 
moisture renders them spheroidal. The disc is 
much depressed in the centre on both faces, and 
the edge presents six notches alternately shallow 
and deep. The three latter notches correspond 
with the ends of as many clear bands radiating 
from the central depression, while the other three 
indicate the points where the pollen tubes protrude. 
The analogy of this pollen with that of Drimye in- 
clines us to admit that we have here to do with 
an aggregation of three elementary pollen grains. 
(See Comptes Bendus de VAcad, dee So., Ixvi. 
700 ; Adansonia, viii. 157.) 

^ See figs. 180, 181. In 8 . japonica^ on the 
contrary, the summit of the short^tyle is seme- 
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species while inside is a placenta supporting two descending 
anatropous ovules, with the micropyle upwards and out- 
wards.' The fruit consists of a large number of berries, 
which, instead of remaining close together as the carpels 
were in the flower, are echelonned on the floral axis (which 
is drawn out into a cylindroidal branch as represented 
in fig. 182), and each contains two pendulous seeds, within 
the coats of which is the curved, copious, fleshy albumen, 
with a small inverted dicotyledonous embryo towards 
its apex (fig. 190). 

S. CQCcinea Michx.,' the only American species as yet 
known, is a sarmentose shrub, with alternate petiolate 
exstipulate simple leaves, and solitary pedunculate 
flowers^ which arise from the axils of the first leaves or 
bracts of the young branches of the year’s growth. 

There are half a dozen species of the same group be- 
longing to the Old World, which have been referred to 
the genera Spharostema,^ and Maximoviteia.^ They only 
difier from the American plants in the rather variable 
number of their perianth leaves, and in the form and 
number of pieces in the androceum. Thus, in the flowers 
of S. elonffata,' the stamens are far more numerous than 
in 8. cocdnea, and form more turns of the spiral, while 
they are more elongated into wedges, and taper more {Sphairostema) 
markedly at the base. But the fruit always pre- 
sents the remarkable character of the elongation of its Multiple frmt. 
axis after fecundation (fig. 182). In the flowers of 


Schizcmdra 


wliat everted, and covered with numerous soft 
stigmatic papillss composed of almost confluent 
cells. 

^ The study of organogeny will alone reveal 
the origin of this projection. It is due to the 
decurrence of the base of the style, which is much 
compressed on this level by the two carpels in- 
terior to it, and gradually advances in the sort of 
angular space between them, and so to say, 
moulded on the concavity of this angle. The 
tissue thus deformed long remains soft and pulpy 
like the stigmatic papillm. In S, chinensis this 
prqjeotion is continued a good way along the style 
itself in the flower ; the borders are crenulate, 
and the whole forms like a crest capping the 
carpel. 

* They are exactly collateral at first, but at a 
certain age imdergo a slight torsion so as to 


bring the raphes closer together, and turn the 
micropyles towards the sides of the cell. 

8 Op. cit., 219, t. 47.— DC., Frodr., i. 104,— 
SiMB, £ot Mag,y t. 1413 . — ^Tobb. & Obay, 
FI, N.’Aimr,y i. 46, 662. — A. Gbat, €hn,, t. 
22. — Chapm., FI, S, 13. 

* The peduncle is slightly swollen towards the 
upper part, where it presents a transverse arUon- 
lation. 

* Blfme, JS^*draJ,, 22 ; FI, Jav,, Sehkandr,, 
xiii. t. 3-6 ; Aim, So, Fat,, sdr. 2, ii. 91. — Jm., 
Am, Mm,, xvi. 840 . — Endl., Cfeji,, n. 4782. — 
Geipp., Icon, Posth,, 661.— Hook. & Thoms., 
FI, Ind„ i. 84.— H. Bv., Adansonia, iii. 48; 
vii. 11, 66. — Walp., JKep., i. 92; v. 15; Aim,, 
iv. 79. — Kadmra WAiOt., FI, Nepal,, i. t. 9-18. 

* Ettpb., PrimU, FI, Amw,, 81, 1. 1. 

^ SphcBTOitema elongatum Bl., FI, Jao, 
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S. cAinensia,' the filaments of the stamens become yet more slender, 
and are not so closely packed ; tjiey have now the form of erect, 
somewhat flattened, rods, with narrow elongated anther-cells 
applied vertically along the borders of the connective, and looking 
outwards or inwards according to the stamen we observe. In S. 
jprfynnqua* the filaments become very short, while their tissue 
is thickened and swells with the receptacle, so that the andro- 
ceum is only represented by sessile anthers, with their introrse® 
cells close together, embedded in a sort of niche hollowed out of 



Schizandra {^Sphosrostema) propinqua. 
Fig. 184. Fig. 183. 

Male flower. Floriferows branch. 


the substance of the large, spherical, fleshy receptacle (fig. 184). 
In this species, as in several others, the flowers are dioecious and 
solitary in the axils of the leaves of tlie adult branches (fig. 183). 


Ufndr,^ 17, t. v. j Hook. & Thoms., FI. Ind.y i. 
grcmdijlorum Wall., ex part. 

' 8* japonica A. Geat, in Mem. Amer, Acad., 
Vl. 380 . — Miq., Awn. Mus. Lugd.-Bat., iii. 91. — 
Bphmroitema japonioum Sieb. & Znco., Ahh, 
A^tad, Mwnch., iv. p. ii. Maxvmovitzia 

oMwmma Bhfb., op. oit. As we include in 
tllis g0ims Kadmra japonica, whose specific 
must be retained according to the law of 
Ve lUtiet modify that of the species under 
conaifdftfwtSoD and oall it 8. ehinenwis, 

3 0 phm 09 tema progwinguvM Bl., op. cit, 


14.— Hook. & Thoms., op. cit., i. Bh.-^S.pgTifo-^ 
Hum Bl., op. cit., 16, t. 4. — Hook., in JBot. Mag., 
t. 4614. — Kadaura propinqua Wall., Tent. FI. 
Nepal., 11, t. 16. 

® The stamens are distinct when young. Later 
on the filaments are thickened with the receptacle 
into a sphere which connects all the anthers. But 
next to these the tissue of the former organs 
cannot assume that development, so that a cer- 
tain number of pits are formed facing the introrse 
anther. 
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In short, the configuration of the androceum is very variable, and 
presents so many gradual changes in this genus as to render it 
impossible to found any exact subdivisions on it. 

It is exactly the same with Kadmra^ a genus of plants from the 
South and East of Asia, which have been separated from Schizandra 
on account of a single absolute character — ^the form of the carpels 
as a whole. They are here united into a ball or short head, while 
those of Schizandra proper, form a sort of more or less elongated 
spike. But we are unwilling for this one reason alone to separate 


Sohizcmddra {Kadswra) jofomoa?^ 





Fig. 185. 
Male flower. 


Fig. 186. 

Longitudinal section of male flower 


Fig. 187. 
Androceum. 





Fig. 188. 
Stamen, isolated. 


Fig. 189. 
Carpel. 


Fig. 190. 

Longitudinal section of 
carpel. 


Kadsura from Schizandra, except as a section,’ because in Ma^inolia 


' Kjbmfi*., ex Juss., in Ann, Mas., xvi. 340. 
— -DiTirAii, Mon. Anonac., 67. — DC., Prodr., i, 
83. — Wall., Flor. Nepal., i. 7. — Bl., FI, Jav,, 
^htxcmdr,, 7, 1. 1, 2. — SlEB. & ZUCO., FI. Japon,, 
i. 40, 1. 17. — EKDjj,,Gen,, n. 4731. — Bekth., FI, 
Monks/., 8.— Hook. & Thoms , FI. Ind., i. 88.— 
H. Bn , Adansoma, iii. 43 ; viL 11, 66, — B. H., 
Gen,, 19, n. 9. — ^Miq , FI, Ind,Sai,, L, pars 2, 18. 
— Walp., Sep., i. 92 ; 15 ; Ann„ W. 7S.^8ar- 
eoearpon KMiiPv.,Ammn, Exot., 476, 185, t. 477. 
— Bl., B%jdrey,, 21. Although Linnjcub admitted 
jST. japonioa, it was A. L. be Jussieu, who in 
1810 (Ann, Mue,, xvi. 840) oonindered the TTvwria 
japonioa of Thunbebg worthy of fbrmi^ a 
special group. Of this plant, he sayi^, we pro- 
pose to make a separate genus under the 

VOL. I. 


of Kadewra** Hence, in uniting Kadmra and 
Schizandra into one genus, we have had to prefer 
the latter name, which dates from 1808, and 
which we find possesses the fhrther advantage of 
not forcing us to suppress the name of SoMncm- 
dre<B in order to substitute that of Madenreee, 

* Schizandra japonioa H. Bn. (nec A. Oeay). 
’^Kadenra japonioa L., 8peo,f 756.— Dun., 
Mon, Anonac,, 67. — MiQ., Ann, Mm, l^gd. 
Bad,, iii. 9L — DCL, Prodr.^ i. 88 — Vtaeia 
japonioa Thunb., Flor, Japon^ 287. — JWfa 
Kadtwra, Ac., Kjbmpe., fee. 

^ See Adaneoma,iriL 10. Hspeaia% is it im* 
posable to distingidiih MddenraMnd Sekkandra 
by the aspect of the anthem, and authom (sn^i 
as EiqiinoMtB) are wvoxff^ inattrfeiitiBg eafei^ 

L 
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the receptacle of the fruit also varies greatly in form, being some- 
times ovoid or nearly globular, and sometimes long, cylindrical, and 
branch-like, without making it in the least possible on that account 
to parcel out the genus. The stamens are sometimes shaped like 
fleshy wedges (figs. 187, 188), at others like narrow rods, more or 
less free. Some of them may be reduced to staminodes of very 
unequal size.* Thus understood, the genus Schizandra includes half 
a score species, and by itself constitutes the series of Schizandrea, 
which may be defined as follows: Magnoliaceee with unisexual 
flowers, the perianth always imbricated, and the leaves always 
exstipulate. 


III. ILLICIUM SEEIES. 

The Aniseed-trees {Illicium,^ Fr. Badianier) have regular, her- 
maphrodite flowers. On the slightly convex receptacle are suc- 
cessively inserted a perianth, androceum, and gynseceum, of free 
elements, varying considerably in number, form, and colour, 
according to the species. If we examine, for example, the flower 
of I. parviflorum^ (figs- 191-194), an American species much cultivated 
in our conservatories, we find that the perianth consists of about 
fifteen dissimilar leaves inserted on a spiral, the outer ones shorter 
and more greenish, the inner ones on the contrary larger, thinner, 
petaloid, and of a pale yellow colour ; but between them we find 
every transition in texture and tint, so that it is almost impossible 
to assign exact limits between calyx and corolla. All these parts 


anthers to all the species of both genera, for in 
both S. fropinqua and K, ja^onica they are 
certainly introrse. 

^ This fact is very marked in o species which 
has been for some years cultivated in our con- 
servatories tmder the name of Coshata Coooinea 
(see Adamionia, iiu 4), and which is Kadmra 
cMft&ntis Hangs (JST. japonioa Bbnth., FI, 
Mo 9 ^hon^,i 8, see Dun.), The receptacle of 
inele flWer is drawn out into a column, and 
beem Stamm at some distance from each other 
lihe HtHe areet rods. The uppermost are sterile 
and sad ia a The lower ones hear an 

SBtte two obhque cells. The top of the 


column is hare, and recalls the extremity of the 
spadix in certain Aroidcs. We shall call this 
species S. Kanceana, 

* L., Gen,, n. 611. — Adans., Fcm. FL, ii. 364. 
— ZVB^.yOen,, 280. — Lamk., JDicL, i. 351.— DC., 
Syst,, i. 440; Vrodr,, i. 77. — Spach, Buit, d 
Fuff ,, vii. 439. — Endl., Gen., n. 4743 .— Mibbb, 
Contrib,, i. 142.— B. H., Gen,, 18, n. 2. — H. Bn., 
Adansonia, vii. 8, 67, 861 ; viii. 1. — Badianifera 
L., Mat. Med., 510. 

* Michx., Flor, Bor.Amer., i. 826. — Vbnt., 
Mort, CeU., t. 22.— DC., Frodr,, i. 77, n. 3.— • 
Mines, op. oit, 143, n. b.-^Cymiostsmon Farvi- 
foUua Sfaoh, op, oit,, 446. 




Fig. 191. 
Floriforous branch. 


Fig. 192. 
Flower. 


Fig. 194. 
Diagram. 


They appear arranged in a single verticil,* and each consists of a 
free, thick, fleshy, boat-shaped, obliquely obovate or club-shaped 
fllament, and an introrse anther with two small parallel cells, 
applied vertically close together towards the summit of the inner 
face of the filament, and dehiscing longitudinally.’ There are 
from ten to fifteen carpels also apparently arranged in a circle 
round the apex of the floral axis which projects in their centre,* 


' Still, some of the outermost shorter and are pale and smooth. In an unmoistoned pollen* 

greener (cal^cinal) leaves persist rather longer grain the poles are mudb. d^ressed and apprmd* 

than the inner ones and the stamens. mated, llie form of the grain is, as it were, 

* The study of organogeny has taught us that discoidal. The bands of which we have just 

they really arise in a spiral order, but very dose lE^ken go from the depressed centre of the disk 

to one another (AdaneontOf vii. 861). to the edges, where they end in three indenta- 

• The pollra consists of whitish grains, which tions, which separate as many prcjecting blunt 

become spherical when wetted. The poles of the festoons. By analogy with what is observed in 

sphere are connected by three equidistant me- DrimjfM, Sckizandra, dec., we dKWild here have 

ridional bands, down the centre of each of which to do with a compoond poUen-grain made 

is a little dark longitudinal streak. In the inter- of three simple ones. (See Com^toi JBendes, Izvl. 

spaces of these bands the sur&ce of the ^here Is 700; viit 157.) 

punctate* and almost granular. The bands ^ Thkapex cf 
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each conBisting of a unilocular ovary tapering above into a style, 
whose apex is furnished with stigmatic papillae.' Close to the base 
of the inner angle, the ovary presents a placenta bearing a single 
ascending anatropous ovule with its micropyle downwards and 
outwards.® The fruit is multiple, consisting of as many follicles as 
there were carpels in the flower, or nearly so. These are coria 
ceous, compressed, apiculate, and united into a star (flg. 197) round 
the common axis,' a fact which has given one of the species of the 


Illicium anisatw/n. 




Pm. 196. 
Flower. 


Pm. 197. 
Fruit. 



Pm. 199. 
Longitudinal 
section of seed. 


Pm. 196. 
GynsBCeum. 


Fig. 198. 
Seed. 






genus, I. anisatum, its vulgar name of Star-anise (Fr. Anis etoili). They 
ppen along the inner angle, and each contains one seed. This encloses 


in proportion in the very young lmd» extending 
msi above the gammit i/t the carpels as a thick 
oone with an obtuse summit. 

* l%ese papillm are placed on both lips of a 
lopgitodinal groove, borne by the inner angle of 
Uw carpel* They descend low down on these 

bocomb^ gr^ually more scanty, and even 
iMi ^ level of the ovary. 

^ Hls ineompletely anatropous, and possesses 
11m seoimdiiie forms a sort of tubular 
natMMa tim nncle^ 

ipiiidrikling tlumigfh it« 

• about 


fifteen horizontal rays, each representing a fol- 
licle, of which the line of dehiscence is quite 
superior and horizontal. At the centre of the 
upper Burfkce of the fruit, on a level with the 
point of union of all the carpels, is a circular de- 
pression, forming a sort of well, at the bottom of 
which rises a sn^ apiculus, the remidns of the 
organic apex of the receptacle. Scarcely visible 
on all the rest of the outer surface are slight 
rugosities, which become well marked on the Star- 
anise of Batavia. The apex of Uie follicle is 
acute, and but slightly tamed up. 
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within its coats an abundant fleshy albumen, having towards its 
apex a small embryo with its radicle superior (figs. 198, 199'). 

In another plant of this genus found iii Japan, which has been 
called I. religiomm^ (figs. 195-199), we observe certain tolerably 
well marked differences. The leaves of the perianth, about twenty 
in number, are all of the same colour, yellow or greenish white, 
and change insensibly in form and size as they ascend on the 
receptacle.* Above these are a score of stamens inserted on a 
spiral with very close turns.* The filaments are short and fleshy, 
but not gibbous as in L parviflorum, and their anthers, far more 
elongated, have two adnate introrse cells,* above which the con- 
nective projects. The carpels, usually eight in number,* form a 
sort of crown, in the centre of which the apex of the receptacle 
projects. On this the ovaries are inserted very obliquely : each 
is surmounted by a horned style, and the whole of the internal angle 
of ovary and style is traversed by a vertical groove, whose lips are 
covered with stigmatic papillae.' In each carpel is an erect, incom- 
pletely anatropous ovule.* The fruit of this species, which when 
very aromatic constitutes the Star-anise (Z anisatum) of commerce* 


* These figures refer to the Star-anise of com- 
merce. Miebs also has given an analysis of the 
seeds in his Contributions (i. t. 27). The ana- 
tropy is not complete. The umbilicus is like a 
large depressed cicatrix, to the outside of which is 
a little micropylar beak with an obtuse tip. There 
are three seed coats. The outermost is smooth and 
shining. It tapers abruptly, and is, as it were, 
bevelled off at the base of the beak just described. 
The middle coat is thick and brownish. The 
innermost is whitish and membranous. At the 
base of the raphe is seen a brownish elliptical 
chalazal stain. The embryo is very minute com- 
pared to the enormous fleshy albumen, of which 
it occupies a small cavity near the micropyle. 
The turbinate mass of the embryo is supported 
by a slender suspensor. The cotyledons, but little 
marked, obtuse, and separated from one another, 
look directly upwards. 

» Stbb. & Zuoo., FI, Japon,, i. 5, 1 . 1. — Spaoh, 
op, eit,, 440. — Miebs, op, oit., 148, n. 2. — Fot, 
Mag,, t. 8965.— -7. omisatum Thq., FI, Japan,, 
285. This |dant, together with I, a/nisatum L. 
{Spec,, 664), the sectaon Badiana of Spaoh, To 
us {Adansonia, vUi. 1), as to Miqubl (Am, Mus, 
Lugd, Bat,, iL 257), it is only another form of 
the I, anisaium of XiiirB.2BU8, 

^ Hence there is no distinction of callyx and 
corolla. Here also we find every transitioii be- 
tween the outer and the inner leaves. 

^ It often happens that tbero are traasitioiis 


between the corolla and the pieces of the andro- 
ceum. One or two of the outermost stamens may 
be half-petaloid. 

* The cells are marginal, and at a variable 
distance from one another in the outer stamens. 
In the inner ones they come to touch by the inner 
edge. 

^ This number is by far the commonest. As 
it is very often found in the ripe fruit also, we 
see that the abortion of the carpels frequently 
spoken of does not occur. In this matter it is 
probable that some American species has been 
confounded with I, anis&twn. There are often 
six or seven carpels in the gynesoeum^ all fertile ; 
and sometimes nine or ten. 

7 These papillss are less prominent and name* 
rous as we approach the insertion of the carpel^ 
but some are yet found on the ovary itselfi 

^ The exostome is at some distaaoe from the 
hilum, and completely surrounded hy the primine 
giving passage to the sort of little tnineaM ne^ 
form^ by the endostome^ 

^ The only differences whi<^ can be estabfished 
between the fruit of J. anwaieei of commerce and 
that of J. reUgiosum are as fbOows t — ^1. The sur^ 
free ; the fruits of J. are often less rugose 

than in 7. amsatmm, 2. The fbmof the fpex of 
the carpels; thoee of Ltdigumm usually p os s es s 
a more acute and somewhat curved beak* 8* Thu 
scant of iko ripe is a Httie ksehro^, 
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(fig. 197), usaally consists of eight follicles. I. which 

grows in India, is a species with very little aroma, closely analogous 
to the preceding in all its characters, but with more numerous 
carpels,’ and the leaves of the perianth more dissimilar, the outer 
ones being far broader, thicker, and more rounded than the 
inner ones, whose consistency is that of petals. 

Finally, 7. pmdanmi* which is cultivated in our conservatories, 
presents even more dissimilarity in its floral appendages. The 
outer ones are large and of a whitish green,^ as sepals often are, 
while the middle ones, membranous and still broad, are of a very 
deep purple, as are also the inner leaves, which become much narrower 
and more elongated ; so that we here find three kinds of leaves in 
the perianth. The stamens have a fleshy filament and a broader 
connective, flattened like a racket or battledore. The carpels are as 
numerous as in 7. ChiffitUi, and the summit of the receptacle also 
projects in the centre of the flower.® 

Leaving aside aU these unimportant differences, all the members 
of the genus whether from North America,® the Antilles,’’ 

India, China, or Japan,® present a very large number of characters 

dehisce by clefts with sharp edges. The apex 
elongates into a small apicnlus, erect or slightly 
refiexed in the ripe fruit. They appear very 
shghtly aromatic. 

® Ellis, in Fhil. Trans. ^ lx. (1779), B24, t. 
12.— Lamk., Ilhistr., t. 493, fig. 1. — G.ERTN., 
Fruct, i. 339. — Buchoz, PI. Nouv. Decouv. 
(1771), t. xxviii. — Hot, Mag., t. 439. — Spaoh, 
op. cit., 443. — A. Ghat, Oen. III., i. 56, t. 21. — 
Miebs, loc. cit., n. 4. To Spach this species 
constitutes the section Euillicitm. 

* These outer leaves are also the shortest and 
broadest. Within them are others of a purple 
colour ; some broad, and the others, quite inside, 
narrow and acute. If we wished to make a dis* 
tinction, we should have to admit three sorts of 
perianth in this fiower. The stamens have a fila- 
ment shorter than the anther, which is constructed 
like that of I. anisatum. There are from twelve 
to twenty carpels. 

® This summit when adult is covered with fine 
papillee, while in the other species of this genus 
it is glabrous. 

® Miohx., op. cit., i. 326. — A. Ghat, Chn. Uh, 
65. — Chafm., FI. S. TJnit.-Stat., 12. 

^ Geiseb., Cat. PI. Cub., 2. 

® Hook. & Thoms., FI. Ind., loc. cit. — Sibb. 

& Zvoc., loc. cit . — Walp., £ep., i. 72 ; Ann,, 
iv, 42. 


to decide whether these difierences, especially in 
cultivated plants, are sufilcient to form two species; 
and, if the specific autonomy of I.religiosum is not 
very contestible, it is very strange that K.*:mppke 
(Anuxn. Fxot., 880), whose minute exactitude is 
well known, having only the Skimi before his 
eyes, should have wrongly taken it to be the plant 
of China or Corea [Kordi), which produces the 
Star-anise of commerce. At any rate, Siebold 
and ZirocABiNi {FI. Japon., i. 5, t. 1) thought 
he was wrong when they regarded as the only 
true J. anisatum the plaitt spoken of by LorBEiBO 
{Fl.CochiHeh.{l790) ,353) and G.®etneb(Fbuct., 
i. t. 69), and not the plant which De Can- 
nOLLB referred to the same species {Prodr., i. 
77,*^ n. 2) after Thtjnbebg and inany others. 
Hence th^ made of the SkM a distinct species 
under the name of J. religioswn. However, we 
have seen no other species than theirs among all 
the specimens contained in the collections from 
Japan, and especially in those preserved in the 
B<^ai Herbarium of Leyden, and we shall retain 
Z smis^um and religiosum in one species. (See 
AAmmmiat viii. 9.) 

i Hook. & Thoms., FI. Ind., i. 74.— Miebs, 
1. 148, n. 8. — Walp., Ann., iv. 42. 
This Mriea tins about twenty-five leaves in its 
periiow^ 

® iknoi Hftaen to twenfy may be counted. 
When ina^tlMy spread horisontaUy, and also 
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in common. All are shrubs or small trees, with persistent, 
alternate, petiolate, exstxpulate, glabrous leaves, covered with 
pellucid dots, and more or less aromatic. The flowers are pedun- 
culate and terminal in the American species with dilated filaments 
{Cymbo8temon})y but buds, at first lateral with respect to them, and 
originally axillary to the leaves or bracts below them, may in time 
receive a great development and elongate into branches which push 
aside the peduncles, making them appear axillary. /. aniaatum and 
the species analogous to it {Euillicium), on the contrary, have their 
flowers axillary from the commencement.^ 

When we know Illicium^ it is very easy to obtain an exact idea 



Drimys Winten, 
Fig. 200. 
Floriferous brancli. 


of the structure of Drimys' which may be considered as lUieium, 


See fig, 191 and Adantonia, vii. 861. The 
floral peduncle of Z parvijlorwn is the continua- 
tion of a branch ; beneath the flower it bears one 
or several bracts, some echelonned on the peduncle, 
the others close together below the flower. 

* See Adctnaonia, viii. 18. Hence, for these 
species alone can we admit what Bibittham & 
Hookbb say {loo, eit) of the Infloiesoenoe of 
niiowm i " Fodmeuli Ij/fori* reoora 


ted foliit non evoHlitinlra gemmam termmalm 
/(uoiculati.** 

* FoBflTSB,O^.G'ef»oB4,t.42.— 

280,451.-- LAME.,i>to^.,ii.8dO; ii. 526 ; 

m, t. 494.~DC. Frodr,, i. ^r8.--SpA6H, Skit, d 
vii. 486 .— EkdIu, Ghen,, n. 4742 — MiwM!, 
Conir^., i. 182.— B. H., flten.. 17, n. 1.— H. Bk., 
Adatttonith vii* 8, m^Fmtorana 

Obt^ V. 407^ r 




m mTmAzmsmfafFiAim 

witii eacpda, and presenting, besides tbe perianth of 

nnmeTovB unequal imbricated leaves, a valvular membranous sac of 
a single piece considered by botanists as a calyx. At dowering time 
tins pac is tom irregularly from above downwards into two, three, 
or four unequal caducous lobes. We then see the interior leaves, of 
very variable number, inserted in a spiral on a fairly elongated 
receptacle, the turns of which are more widely separated on a level 
with the androceum. This consists of a large number of unequal 
stamens. In the flowers of D. Winteri^ (figs. 200-202), famous 
for producing the Winter bark, there are often more than fifty 
stamens, shorter as they are more inferior, and each consisting of a 
flattened filament and a two-celled extrorse anther, dehiscing longi- 




Drtmyt Winteri, 

Fio. 201. Fig. 202. 

Diagram. Longitudinal section of flower. 

tudinally.* The sessile carpels, about five in number,” free, and 
forming a crown around the summit of the receptacle, on which 
they are articulated, consist each of a unilocular ovary and a very 


H. B. K., Nov, &en, et Spec. PI. JEquin., i., t. 
fSS.^Magallcma Comh . — Cornelia Dohb. (nec 
P. Bb .), — Boique Mol. (ei. Endl., Enchr., 428). 

R. Bb., ex DC. Spet. Vep., i. 445 ; 
I ProAr., loe. cU.^ n. 4. 

* Fobbt., loo, eU . — Feuill , Ohe., iii. 10, t. 
6. — Bot, Mag.f t. 4800. — Miebb, op, cit, 135, n. 
5 . — ^Exchl., in Mabt. Flor, Brae., Magtioliac., 
182» t. 80^2. — B. punctata Lahk., Diet,, ii. 
880; lU., t. 49^ fig. 1. — D, a/romatica Dss- 
O0OBT., Bl. Ant,^ i. t. 40. — D. pohfmorpha 
op^ oH,, 4&^.-^Wiuterana aromatioa 
Siolup loo. eit,, t. l.-^Wintera aromatica Mubb., 
Im oU, s App, Med,, iv. 507. — W., Spec, Plant., 
1880. ipedea is the type of the section 
WMtrd (PCL, i. 448) thns characterized : 
^ p^ZpartiUu out 2, Z-eepalue,** 

^ fV M aometimee doae together all the 
iregr* «||deoii|ietliiMe direrging towi^ the base. 
TIm foMi ^ iMmpo haa bm deaoiibed by H« 


Mohl (Ann. Sc. Nat., s^r. iii. 179) as formed of 
grains aggregated into fours ; their relative places 
are those which they would occupy if placed at 
the vertices of a regular tetrahedron. In the 
pollen of D. granatenexe, for many authors a 
yariety of D. Wtnieri, we have seen a large de- 
pressed pit occupying the centre of each of these 
grains. On wetting the pollen the depression 
disappears, and in its place the walls of tbe cell 
form a dome shaped projection recalling those 
seen at the angles of the pollen grain of certain 
OnagrarietB, Eiohleb has also recently figured 
the pollen of D, Wtwteri(Flor. Brae., MagnoUao,, 
t, 80, fig. 12). 

3 There are rarely more in the typical species. 
In D. granateneie are as many as eight or ten. 
In several forms from South America we may 
find flowers with only three, two, or eren one 
carpel, as in the B^es of the section Toe- 
mannia. 
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short style covered with stigmatic papillse, situated at a variahle 
height on the inner angle of the ovary. Within, on this internal 
angle is seen a parietal placenta of two vertical lips, on which are 
home the two rows of horizontal or slightly oblique anatropous 
ovules, placed back to back.* The fruit consists of several inde* 
hiscent many-seeded berries. Contaiaed within the seed coats’ is 
the fleshy albumen with the embryo near its apex. 

J). Winteri is a shrub or small tree, with alternate exstipulate 
persistent leaves covered with pellucid dots, inhabiting the west of 
America from the south of Mexico to Cape Horn, always supposing 
that it is right to put every Brimys of this region into one species.* 
The flowers are axillary to the upper leaves of the branch, or the 
bracts which continue their series ; they are solitary or united into 
false umbels,* of which the pedicels, varying in number, spring from 
one common axillary peduncle. Beyond the inflorescence (whose 
axillary situation is thus demonstrated) the branch elongates into a 
shoot which rarely aborts, more frequently grows very little longer, 
and bears leaves reduced to scales or bracts, or else becomes like 
ordinary branches, and bears leaves as well developed as those observed 
below the flowers. All the parts of this plant are very aromatic. 

In one species from New Zealand, B. axillaris Forst.,' which Db 
Candolle has made the type of his 
section Eudnmys,* the flowers are poly- 
gamous and often unisexual (figs. 203, 

204); they present the very peculiar 
character of arising, not at the base of 
the young branches, but well on the 
wood of the older ones, usually axillary 

to the last year’s leaves, and are borne Dnmut (EiOnmgt) catiUari*. 

on one-flowered pedicels, solitary or few *04. 

in number.’ The calyx, very short, 


- xuore ure usually iwu, nv© m ©aca rowj a Bimpi© vanocy oi tHe fl&ndy Of tbo 

some carpels contain as many as thirty. The very yonng infloresoenoe has shown ns it is 
inferior ones are descending ; but towards the a bunch of cymes. 

top of the ovary th^r are nearly horizontal, or * Gen., 84^ t. 42. — i. 78, n. 1. 

even slightly ascending. They have two coats. Hook,, Ico»., 576,— Hook. F„ m. 

* The outer coat is smooth, orustaoeous, and 1, 12. — Musbs, CkmUib^ 132, n. 1.— D. ooh* 

brittle. The seed is more or less recurved and raia RaouIi, CK ^ JPL 2^ t. 23 (figfe* 

renifbrm (see Eiohlsb, loc, cit,, fig, 24). 208 and 204 are estraoted firom that woA), 

« AsJ. Hookke proposes (J^/..diitaro<,,i. 229). ^ 

* In D.gramiumm L. Fil., 8ugpgU 26^. 

considered, as we have said, ii^y sevml anthoki^ f Xlugr ^ 
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often dimerous or nearly entire, forms a sort of cupule at the base 
of the flower, which, even in a very young bud, does not surround 
the interior organs completely. 

In another species from New Caledonia, which we have called 
D. crassi/oHa,' the calyx presents the same characters as in D. axillaris; 
but the flowers are grouped at the top of the branches into false 
compound umbels of C 3 nnes several times^ ramified. The abortion 
flie terminal shoot seems constant in this species, which, in this 
respect, approaches certain forms of D. Winteri. 

E. BaowN has made a special genus, Tasmannia* of some Australian 
and Tasmanian species of Brimys, with flowers often diclinous like 



Drimys (Tasmannid) lanceolata. 
Fig. 205. 


those of B. axiUaris, carpels few in number, and pericarp not very 
thick. In T. aromatica* (figs. 205-207), which has been rightly 


* Adan^onia, viii. 190. This species has very 
Ifirge and thick leaves, first fleshy and afterwards 
ixuriaoecms; the midrib is covered with minute 
pita. The calyx, very thick at its base, consists 
two or three lobes with variable depth. The 
lyf 11 1^5 nsnally four in number, become thinner 
Clid«ei%e«shaped at the base. We make it the 
seorion called Saroodrimya, 

’ of the pedomdes is ramified four or 
The c;yaios0 arrangement is some- 
thnfi tmej muAisat. A tenniiial flower <m a 
vttp ijhort axis is aooompanled by two lateral 


pedicels, far longer and more slender, which 
arise nearly on a level, and belong to the flowers 
of the next generation. 

• Ex DC.. Syst. Vey*, i. 446 ; Prodr,, i. 78.— 
Eistdl., Gen., n. 4741. — Miees, Contrih,, i. 188. 

* E. Be., Prodr, Nov.Soll, (ined.), ex DC., 
loc, cit . — Winterania lanceolata PoiE., Diet,, 
viii. 799 (1808).— aromatioa F. MlTELL., 
PI. Viot., L 20; Beeth., FI, Auetr,, i. 49. 
These species most now take the name of JO. 
Umoeolita, 
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replaced in the genus Drimys, we usually, it is trae, see only two 
pluri-ovulate carpels, of which the ovules do not generally attain their 



DrirM/8 (Tasmamia) Icmceolaia* 

Fig. 206. Fig. 207. 

Male flower. Long^tadinal geotion of flower. 


full development. The number of petals varies; there are some- 
times half a score.* But in certain flowers there are only three or even 



Zygogymm Vteillardi. 
Fig. 208. 


two; and this latter number is by far the most frequent in the 
species thence named D. dipetda? 


* In the cultivated plant certain flowers have 
as many as twelve. The calyx when adult 
forms a sac, and tears irregularly on anthesis. 
We have been able to follow its development^ 
and have ascertained that when very young it la 
represented by two or three short free leaves. 
But soon a common membrane raises them to 
ibrm the sort of nearly dosed sac we have de^ 
scribed. This is the usual mode of Ibmudjeo of 


a gamosepdous calyx. At the summit al<me do 
we find two or three unequal teeth, the signs of 
the primitively distmot leaves. 

* F. Mttkll., PZ. Ftef., I 21; Bwth., PZ. 
n. 2. — Tasmmmi^ 

ex DC., J^odr., i, w^ipids E. SEf 

BO., JSgH, i. A. 

Fsjy. .AsZreZ., IE. « ' 
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Thus constituted,* the genus Drimp extends over a vast geo- 
graphical area. About half a dozen species compose it, of which 
two are Australian; while America, Borneo, New Caledonia, and 
New Zealand as yet possess each a peculiar species.^ 

Zygogynunf (figs. 208-210), which we recently observed in a her- 
barium from New Caledonia, is a singular genus, which we should 



ZygogyiMim Vieilla/tdi, 

Fig. 209. 

Flower (petals removed). 


Fig. 210. 
Diagram. 


have placed in a separate section because of the peculiar organization 
of its gynaeceum, if its flowers did not present all the other characters 
oiDrimys, The gynseceum consists of a large number of carpels with 
multiovulate ovaries on a short cylindro-conical axis ; but these are so 
united (fig. 209) that on the surface of the common gynaeceum we only 
perceive a certain number of vertical grooves of no great depth, indi- 
cating the dorsal walls. The summit alone of each carpel is free as a 
small, very short style with a depressed capitate stigma. In fine, Zygo^^ 
gynum is a Drimys with syncarpous fruit. The androceum is the same 
in both genera. The corolla consists of a few, usually only four or five, 
unequal, thick, coriaceous, concave petals, much imbricated. As for 
the calyx, it is only represented by a small circular rim at the base of 
the corolla, formed simply by an expansion of the floral peduncle,^ 


» i 1. Sudrimys* 

JOflmg*. )*. Bmvod^t. 

WinUrmut. 
f 4 SbMMIMM. 

* toa. eit., 18^140. — J. Book., 

m. IK-**, 1*.— HJB, roj/tv Bot. (1818), i. 


206, t. 68. — A. S. H., FI. XTt. BraaiL, t. xxvi- 
xxvili. — Eiohl., in Mabt. FL Breu,, MayttoUac,, 
188, t. 30, 81. 

* H. Bn. Ademtoma, vii. 296, 872. 

* The study of the ormogeny of this plant 
will alone reveal whether the rim i« of append!* 
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This is short, thick, and terminal, articulated at the summit of the 
branch. As yet but one species of this genus is known' — a small 
tree from the mountains of New Caledonia. Its leaves are alternate, 
petiolate, exstipulate ; analogous to those of a Magnolia with per* 
sistent foliage. 


IV. EUPTELEA SEEIES. 

The genus Euptelea^ has been recently referred by Hooker & 
Thomson* to the order Mapnoliacea, of which its polygamous flowers 
wanting the perianth present a much reduced type. In those 
which are hermaphrodite, the somewhat dilated summit of the recep- 
tacle* bears a variable number of stipitate free carpels, and aroimd 
them are also an indefinite number of hypogynous stamens. Each 
of these consists of a slender filament and a basifixed linear anther, 
with two adnate cells dehiscing by lateral marginal clefts, and sur- 
mounted by an apiculate prolongation of the connective. Each 
carpel consists of a one-celled ovary supported on a slender foot, and 
surmounted by a sort of sessile crest covered with stigmatic papillte, 
and descending along the inner edge of the carpel nearly to the 
point where the ovules are attached.* These are inserted on the 
internal angle of the cell on a parietal placenta which usually bears 
a single descending ovule, with its micropyle outwards and down- 
wards in E. polyandra Sieb. and Zucc.,' a Japanese species ; while a 
second observed in India, E. Griffithii Hook. E. & Thoms., ^ possesses 
as many as three or four descending or slightly ascending ovules in 
each carpel. The male flowers contain only little sterile carpels.' 
The fruit consists of a variable number of stipitate samaras, each 


cular origin like the oalyx of Drimyi, or whether 
it arises later by a sort of annular hypertrophy 
of the calyx, closely analogous in form to that 
seen around the true calyx of JEaohsdholtfsia, 

1 Z. VtetUardi H, Bn,, loo. oil,, t. iv. 

* SiBB. & Zhoo,, FI. Jop,, i, 188 .— -Ekdl., 
Gon., n. 1860* (Suppl. ii, 29 ),— Hiq., Aim. 
Mui. Lugd. JBaLy iii, M 

» Joum. Lmm. Soc., vii. 240, — H,, 0m., 
BU. 

* Thk sunmdtcrftenprodiioeiainiaBI^^ 
rivoidar ring around the atamena ; M tl5 


pears to be of wholly axial nature. Xheatodyof 
organogeny will alone show whether it is de* 
veloped like a ^sc. 

* ** SHgmaia oooHUa, Umarim, a mtiioo car- 
pcllonm tttgrue ad oculorum imicriiomm Mror- 
mm deowrrmiia.** (B. H., foe, eU.) 

® Op.oU. 184^ t. 72, 

7 Xoe. ejt„ t. 2. 

* The ovary, hoVrever, contaias akfog)4 

in the Jamaneea ipedNs hut it renuiiii aMfau 
tointa) A 

of male 



156 


NATUBAL HIBTOBY OF PLANTS. 


containing from one to four seeds, which possess copious fleshy 
albumen surrounding a small embryo placed near the apex. 

The Buptelem are trees difiering widely in aspect from most Mag~ 
ndiacea. Their scaly buds develope alternate petiolate, exstipulate, 
caducous leaves, with a rounded or heart-shaped penniveined blade 
fringed with glandular teeth when young. The flowers appear 
before the leaves, and are collected into very short catkins also in 
scaly buds. 

Next to Ewptelea, we may provisionally station TrocUodendron^ 
which might also constitute a particular section, because its receptacle 
assumes a markedly concave form, and the carpels, instead of being 
quite free, are partly imbedded by the base in the sort of axial cup 
thus formed. Hence the stamens inserted on the rim of this cup 
are slightly perigynous. They are, moreover, indefinite as in Eup- 
tdea, and each consists of a free filament and a two-ceUed adnate 
basifixed anther dehiscing by two longitudinal, nearly marginal, 
clefts.’’ Around the androceum we see no true perianth, but only 
some slight projections of the receptacle.* The carpels are of an 
indefinite but small number.* The way their ovaries are inserted on 
the receptacle makes them appear united for a large extent on the 
outside. But on the inside they are far more deeply separated, and 
are quite free in the stylar portion, which has the shape of a horn 
recurved at the tip, and traversed down the inner edge by a longitu- 
dinal groove, whose lips are covered above with stigmatic papiUse. 
Each ovary contains on its inner angle a two-lipped placenta bearing 
a variable number* of horizontal anatropous ovules. The fruit con- 
sists of several follicles united by the common receptacle below and 
externally, free above, and dehiscing by an internal vertical cleft. 
The numerous seeds contain fleshy albumen and an embryo of small 
size. 

But one species of this genus is as yet known,* a Japanese tree 


* SisB. and Zttco., TL Jap., 83, t. 39, 40, — 
Chn., n. 4744. — Miebs., Contrih., i. 

Flora (1864), 449; (1866), 12 ; 
if JBot, iii. 150 ; Flor. Bras. MagnoUao., 
Uf &en., 17, 954. — Q^fmanihus 
in HoeV. and De Veieab, Tijdschr., 
(nee AnoTT.). 

^ ctefin are aomewhat nearer the outer 
im inner ftee of the anther. The connec- 
tive endi inn enmewhat preying, rather obtuse 


* These are a sort of unequal horizontal 
wrinkles, whose existence even is not constant. 
Perhaps, indeed, they are only the effects of de- 
siccation. 

* There are often from six to eight. 

* There are often six in each row. The raphes 
of those of the one row are turned towards those 
of the other. 

^ T. aralioides Sieb. and Znoo., loo. oit. The 
habit and foliage do, in &ot, recall those of several 
AratiacecB, an order to which Bskthah A 
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with scaly bnds, and alternate, petiolate, crenulate, persistent leaves. 
The flowers, also proceeding from scaly buds, and almost always her- 
maphrodite, are arranged in bunches as in Euptelea, and appear 
at the commencement of the vegetation of the season. The scaly 
bracts, which at first protected them, fall off towards the time for 
their expansion. We can see from the foregoing that this group, 
to which the name of TrochodendreeB' has been given, includes two 
quite degenerate genera of Mapnoliacece, with diclinous achlamydeous 
flowers. The insertion of the stamens in Trochodend/ron, and the 
concave form of the receptacle, which takes away all appearance 
of independence from the basilar portion of the carpels,* might 
authorize our establishing for these a small group of perigynous 
Magnoliacea. 


V. CANELLA SEEIES. 

The Canellad (figs. 211-216) are plants with regular hermaphro- 
dite flowers. On the slightly convex receptacle are successively 
inserted a calyx and corolla of free pieces, an androceum and a gyn»- 
ceum whose elements cohere by their edges. The calyx consists of 
three free persistent sepals,^ imbricated in the bud (fig. 213). The 


Hooker bad first referred Trochodenddron as an 
abnormal genus. It appears, however, that a 
second species of this genus has recently been 
discovered in Japan, T. longifoUum Maxim., 
known to us only by the mention made of it by 
Miqitel, in his work on the Originea de la Flore 
de Japon (see Adansoma, viii. 211). 

^ Hook. F., loc, cit, 

* The sort of shallow sac or cup formed by the 
dilated receptacle is here, in our opinion, of axial 
nature, and its organic base corresponds with the 
level of the insertion of the androceum. Con- 
sequently this sac is not of foliar origin, and 
hence gives insertion to the carpels. These are 
truly free as those of most Magnoliacea, but the 
base by which they are inserted is much extended 
and very oblique. Thus we have a great resem- 
blance between the organization of the flower of 
Trochodenddron and that of certain MoeaoecB, 
of Fnpomatia among the Anonaoea, and of most 
of the MommiaoecB, For it is true that strictly, 
one may consider the sac surrounding the flower 
in the last named order as a calyx when it esdy 
supports stamens 1 but when, in the Ibnuileibwer, 


it gives insertion to organs of such complexity as 
the pistil, and that for a good way up, and even 
near its edges, it becomes difllcult to admit that 
it is of appendicular origin. If we suppose the 
organic apex— that is, the deepest polnt---of the 
receptacle of Trochodendron to ))e pulled upwards 
and raised a little above the insertion of the 
stamens, we got a convex receptacle like that of 
Illtcium or l>rmy8. 

* P. Browne, Jamaie* (1766), 276, t. 27.— 
Swartz, in Idnn, Tram,, i. (1791), ^ t. 8. — 
Mubb., Sget. Veg., 448.— Oartkeb, i. 

873, t. 77. — ^A. L. Jtrss., in iii. 347v— 

DC., Prodr,, i. 668. — Ekbl., n. 6467. — 

A. Rich., FI, Cub,, 245. — Miebs, in Amu, Fai. 
Hist,, s^. 8, i. 348 ; Coutrib,, L 112, t. 28.— 
Payer, Fom, Nat,, 102. — B. H., O'ea., 121, n. 
1. — H. Bn., Adaneoma, viL 12, 67,^WuUeraMia 
L„ Oen„ n. 698. — Svm, 263. 

< To Benthak & Hooxsb ikm Hhm teres 
represent braotedlas, forming a scjirt of ealyeoi^ 
under the flow«p, which wo^ then ba npatHoip 
In CamUa$ for ttMMe bteniits caB that mtkam 
potentii a 
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corolla is formed by five petals of imbricative or contortive sestivation, 
of which four are in pairs alternate with the sepals, while the fifth 
alone (fig. 213) answers to the interval between two sepals.* The 
stamens, about twenty in number,’ are monadelphous ; their hy> 



pogynous filaments being united into one tube, as are the 
connectives, which are slightly separated quite close to their apex by 
more or less marked crenulations. On the outer surface of the sort 
of collar thus formed by the androceum are applied the vertical, linear, 
o&e-oelled extrorse anthers, which dehisce by a single longitudinal 
median cleft, whose edges spread and turn outwards.* The gynse- 


moUiu Tbe arrangement of the parts of this 
teal anrclope in Cinnamowna rather seem to 
hateita that it represents a corolla analogous to 
thait of tlie 

1 FAtXB has observed (Zoo. ciY.) that these five 
telii areamuged with regard to the sepals as 
idterteie petals two had become dedu- 
and eottpara this arrangement to that 
am JSilUtMCAMMMi. 

* lUaOtt xtgMrdad than u ten baoenlor 
at am aiur- jb n tha petnh^ and five alter- 


nate with them. This view he, no doabt^ based 
on the fact that the dentations or crenations 
home at the summit of the androceal collar 
are usually ten in number^ each corresponding 
with the apex of a connective. But it is difficult 
to admit this explanation when the whole number 
of cells is odd, as often happens ; sometimes fifteen 
or seventeen may be oount^. 

* The pollen is very much lihe that Magnolia, 
fhsiform, with a longitudinal deft. (See 0[>ni^te» 
Bendut, Ixvi. 700; AdmiOHiUk, vili, 167.) 
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ceum, whose apex alone is seen through the superior opening of the 
staminal tube, consists of a free ovary, tapering above into a siyle, which 
is somewhat dilated at the tip, and obscurely divided into tubercles 
covered with stigmatic papillae. The ovary is one-celled, with two or 
three parietal placentas superposed to the sepals, each bearing several 
descending,* somewhat curved, subanatropous ovules, with the micro- 
pyle looking upwards and inwards (fig. 214). The fruit is a polysper- 




Pig. 212. 
Flower. 


Fia. 218. 
Diagram. 




Canella alba. 

Fig. 214. Fig. 216. 

Longitudinal section of floa er. Flower without the ooroUa. 

mous berry, and the seeds contain copious fleshy albumen, which lodges 
a tolerably long curved embryo near the apex and back of the seed.* 
Of this genus but one or two species are known, of American 
origin. Of these the chief is C. alba,* the plant which furnishes the 


^ On each placenta there may be two, three, 
or four, rarely more, inserted at Cerent 
heights. £ach is suspended by a short, very 
slender fhniole, which descends very obUquely 
from the edge of the placenta to be inserted into 
the middle of the concave edge of the ovulei, 
where it becomes continuous with the raphe. 

^ The outer seed-coat is thidc, orustaoeons, 
and shining; the inner, soft and membnuioup. 
Around the hUom is a smaU, eiroaler, whitish* 
rudi me ntary aril. The aUmmen is dsshy, vscy 
copious; the embryo^ abcrat iMlfsskng as the a&a- 
meo* is qtdts e e ee u tg l qi plafitd op tlie 

VOI^. I. 


nde to the raphe^ with ita often aomewhat un- 
equal cotyle^ns downwards. The ndorapyls 
forms a short, slightly curved beak. There nu^ 
be as many at h^ a dosen feeds in bstry* 
whose thin skin is lined a pulpf layer of 
no great thickness. 

’ Mxteb., WMmmh 

CljtBTH., loc« etf.-— 

AM 
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Canella alia barh, a native of the Antilles, cultivated in our con^ 
servatories and in most hot countries. It is a small tree, all the 
parts of which are very aromatic and glabrous. The leaves are 
simple, alternate, exstipulate, covered with pellucid glandular dots. 
The flowers are placed at the ends of the branches in bunches 
of ramified, often dichotomous cymes. The secondary axes of the 
bunch are axillary either to the highest leaves on the branch (fig. 
211), or to more or less caducous bracts which succeed the normal 
leaves. Thus the inflorescence as Ji whole constitutes a sort of 
thyrse or panicle. 

C. axillaris' which grows in Brazil, has become the type of a 
special genus, under the name Cinnamodendron^ because its perianth 
is lined with a certain number of flattened petaloid scales,* and 
its flowers, instead of being collected at the summit of the branches, 
are grouped into short bunches, in the axils of the leaves themselves. 
Otherwise the flower presents nearly the same general organization. 
The corolla consists of four or five imbricated leaves. The scales 
within these are equal, or nearly equal, in number, alternate with 
them, and caducous. There are a score of stamens in the androceum, 
and the unilocular ovary contains four or five pluriovulate placentas. 
The fruit is a polyspermous berry, with a gelatinous pulp sur- 
rounding the seeds. Another species of the same genus, C. corticosum 
Miers,^ grows in the Antilles. Its bunches are also lateral, or axillary, 
few flowered. The flowers, far larger than in the preceding species, 
are pentamerous. The corolla is doubled with five small obovate im- 
bricated scales. The androceum consists of a score of stamens, and 
the one-celled ovary contains from three to five parietal placentas, 
supporting ru indefinite number of descending ovules. These two 
species are small aromatic trees, with alternate exstipulate leaves. 
The genus may be defined as Canella, with terminal flowers, and 
the perianth doubled with appendages of contested morphological 
sigpaificance. 

In a new genus, of similar organoleptic properties, but belonging 


^ 'Ntm. Act, Aoad, Catar,, * Theie organs (glaodsorstaxniiiodesP) m the 
IS, t» & Mabt., Mci$e, i. 88 ; ii. true petals in the opinion of BjbntSjjc A 

SttS. Hooxsb. The number varies somewhat: it is 

^ 0m; n. 1029.— -MiSBa, Am, of often the same as that of the more eatemal 

, ear. i. 850; Contrii,, i, 118, ^ leaves which we have just described as the pieces 

h. 2. — H. Bv., Adamonia, of a corolla. 

^ * ConMb; im, n. 24 B; 
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to the Old Continent, which we have named Cimamoama^ (hgs. 216— 
219), the flowers are sessile and solitary in the axils of the leaves; 
which gives the plant a strong resemblance to certain species of 
Biospyros. The three sepals are accompanied by several external 
bracts, like them, but shorter as they are more external. The 



Fro. 216 



Fio. 217. 
Flower. 



Ctnnamoma firaffrant. 

Fi<». 218. 

Longitudinal section of flower. 



Fia. 219. 
Biagnmi. 


androceum presents about fifteen stamens, united to form a 
sort of collar, as in CaneUa. The ovary, too, is one-oelled, with 
three or four pauciovulate placentas.* The ovtdes are desemidii^. 


^ H. AdemiotUa, viS. 2X7^ 877, t. 

B. H., 970. 

* There ere most usobUj taXj two ovtlie m 


hA flMMta, «w «t m 
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with the micropyles looking downwards and inwards. The finiit is 
a many-seeded berry,* but the most striking character of this genus is 
its gamopetalous corolla, whose tube elongates as it grows older, and 
whose limb, first spreading and afterwards refiexed, is divided either 
into five quincuncial lobes, whose position with regard to the sepals 
is the same as in Canella, or in six lobes, of which three are 
external and three internal. C. fragrans, the only species known, is a 
small tree with alternate exstipulate aromatic leaves, which as yet has 
only been observed in the north of Madagascar. It may be defined 
as a Canella, with solitary axillary sessile fiowers and a gamopetalous 
corolla. 

Having ascertained and discussed the characters of the eleven 
genera that we retain in this order, let us now see how each in suc- 
cession has come to be placed in it. B. de Jusstbo’ had ranked in 
his TilitB the Magnoliacece properly so called — i.e., the genera lArio- 
dendrum and Magnolia, lllicium alone was placed among his Anona. 
Auanson,' far more logical, included in one and the same order the 
Anona, the genera lUidum (under the name of Skimmi), Magnolia, 
Champaca {Michelia), and Tulipifera. As we also find Dillenia and 
Meniepermum in this family, it is evident that this genius left nothing 
of the true affinities of Magnoliacece to be discovered by modern 
botanists. A. L. nE Jussieu* had simply to divide the Anonacete of 
Adanson into two nearly equal parts : he separated Anona and several 
nearly allied genera to constitute his order Anona, and left as true 
Magnoliacea the genera Drimys, lllicium, Michelia, Magnolia, Talauma, 
and lAriodendrum. Unfortunately, to these he added Euryandra 
{Tetracera) and Mayna, and also Dillenia, Curatella, Ochna, and 
Qtcaasia, as “genera affinia” Still, thenceforward four of the 
genera which we retain as distinct in Magnoliacea were united into 
one group. Canella was placed among the Melia. The genus 
Schizandra, taken by Blume* as the type of a separate order, Schizan- 
dracea, retained as distinct by authors until 1 802 ,® was then referred 


, ^ ieedi sre toiTomided with the same 
^ whiohis so abundant in On- 
They are probably of nmilar 
ilMiiionM to Ihoee of CameUa, bat have not yet 

^ IbiJLh. ImWw 


* 280» ordo xr. 

* (ia25), 21. 

* Sin>L., 885. — BCusmob S.* 

LitTDXi., V§gi!t^ 805. 
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to MagnoUacea by Bentham & Hooker. Still later, Miers' proposed 
to put the CaneUeee near the Winteracea, which included lUidum 
and Brimya, The old genus Canella was at the same time split up 
by him to permit the establishment of his genus Cinnamodendron. 
SiEBOLD° had in 1835 described Trochodendron, which he put near 
Magnoliacece. Bentham & Hooker* had made it an abnormal Araliad. 
But Hooker & Thomson* were decided by the arguments of 
Eichler,* and the comparison they were able to make with Euptelea,* 
another Japanese genus, at one time referred to Ulmacea, to restore 
the two last-named genera to MagnoUacea. Thus was raised to 
nine the number of genera, which according to us should form 
part of the order. We have added two others, ZygogynumJ a 
Drimyd with a syncarpous ovaiy, and Cinnamoma* a gamopetalous 
Canellad. 

Of all the characters presented by plants of this order, there are 
only three absolutely constant, and it must be owned that even 
these possess but little value of themselves : they are, woody stem, 
alternate leaves, and albuminous seeds. We can conceive that some 
time or other a Magnoliad might be found wanting any of these 
characters, and yet such that we could not on that account exclude 
it from this order. But beside these absolute characters, we have a 
very large number of others so general that their extremely rare 
absence (often observed in a single genus only) is Euflficient to de- 
termine an important tribe or genus. Hence it is on these almost 
constant characters that we must lay stress. Eight may be 
enumerated — 

1. The form of the floral receptacle. — This, so important on account 
of the mode of insertion which directly results from it, is more or less 
coucarve in the two genera Euptelea and Trochodendron only, arid 
especially in the latter ; it suffices to characterize the series of Mtptdea 
or Trochodendrece. 

2. Again, these two genera alone lack a true perianth ; the absence 
of calyx and corolla is an equally good characteristic of this series. 


’ Contrih*, L 112. 

> JFl, Jap. Fam,, 138. 

S 17, 

* Umt. Soc^ tril. (liSS), SHO. 

* Misr. Flor, UO-t 
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3. In all the genera in which we can obtain any distinction of the 
perianth into calyx and corolla, the edges of the pieces of these floral 
•envelopes overlap one another in the bud, and the calyx is imbricated. — 
In Drimjfs alone does it constitute a sac more or less raised, and 
valvate in aestivation ; this has hitherto sufflced to characterize this 
genus among the Illicea, of which it might form a well marked sub- 
section. 

4. The corolla, when distinct, is always polypetalous. — There is 
only one genus of the Canellea, Cinnamoma, in which it is distinctly 
gamopetalous. 

6. When the ovules are solitary, or very few in number in each 
carpel, of a descending direction, they have their micropyles turned 
upwards and outwards, which would indicate that if ascending, the 
micropyles would look downwards and inwards. — In Illicium alone 
the solitary ovules are ascending, and the micropyle looks down- 
wards and outwards ; this is sufficient to characterize a special subsec- 
tion EuUlidecB among the Tlliciea. 

6. In one genus alone the carpels, each containing a single placenta 
in the internal angle, are united into a plurilocular ovary. — Every- 
where else, where the placentas are so arranged, the carpels are free. 
Thus we recognise Zygogynum, which might strictly be considered as 
a special syncarpous subsection of Winterea, or lUiciece. 

7. In CaneUetB alone, on the other hand, the carpels, united edge to 
edge, form a single unilocular ovary, with several parietal placentas. — 
These plants are then to this order what Monodora is to the 
Anonacea, Berberidopais to Berberidacea, Lardizabalacece, &c. (see 
p. 119). 

8. Only in the two genera forming the true Magnoliacees do we 
find stipuliform expansions at the base of the leaves ; and of these all 
the species do not possess this character ; but it is wanting in all 
the other members of the order. 

All the other characters vary in passing from one genus to another, 
or in a single genus in passing from one species to another. These 
4wre as follows : the consistency of the fruit, its dehiscence (if it opens 
when ripe), the number of perianth leaves and of sexual organs, the 
munber of ovules in each cell, the aspect of the anthers, the existence 
inf *dots on the leaves, &c. The subdivisions of minor importance 
then, may be founded on these character's. 

W© haw ahown how, assisted by these diflerences in structure. 
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'tre can in practice divide the order into five series, which are as 
follows — 

1. Magnolie^, — ^T he floral axis is cylindro-conical, often much 
elongated. The spiral arrangement of its appendages is very mani- 
fest. The pieces of the perianth are infbricated. The flowers are 
hermaphrodite. There are two horizontal or descending ovules with 
the micropyle upwards and outwards. The leaves often present 
stipuHform dilatations. 

2. ScHiZANDREiE. — The floral axis, at first short, remains so, or 
becomes elongated, as in MagnohecB. The spiral arrangement in 
the latter case becomes evident. In each carpel are two descending 
ovules, with the micropyle downwards and outwards. But the fruit 
is always fleshy, and the flowers are unisexual. The stem is usually 
climbing ; the leaves are exstipulate. 

3. IiiLiciE.fi. — ^The floral axis is short, and the spiral insertion which 
really exists is but slightly apparent. The ovules are solitary and 
ascending, with the micropyle outwards {Euillicea), or in largfer 
numbers in two vertical rows {Brimydea). In the latter case the 
calyx is valvate. There are no stipules. 

4. EuPTELEfi. — The floral receptacle is short, and more or less 
concave. The perianth is wanting. The flowers are polygamous, 
and the leaves exstipulate. 

5. CANELLEfi. — The floral appendages are verticillate. The corolla 
is polypetalous, or gamopetalous. The stamens are monadel- 
phous, with extrorse anthers. The ovary is unilocular, with seve- 
ral parietal placentas. The fruit is fleshy. The leaves are exstt- 
pulate. 

All the Maynoltacea as yet known are woody plants, but their 
dimensions are most variable. Thus in the genus McynoUa alone, 
we meet with gig^antic trees, and with little shrubs not half a yard 
high. The Canellea and lUidece are usually small trees or shrabs- 
A single species of the genus Drimys may become a ver^ taQ shrub, 
or a stunted undershrub a few inches high, according to the ooniitiy 
and soil where its numerous varieties grow. The Sohieemdrem 
on the contrary, creeping or dimbii^ lianas. ISie steins ofeeatiaki 
Maymliacm have long been pointed out as prosenting 
peculiarities of stracture in their wood, ISwt 
mmnia, which was formerly eonsidnwd ae • 
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remarked by Lindi,bt‘ for possessing areolate punctations like those 
of the Conifers, or rather of Araucaria. This assertion has since been 
confirmed by several observers.* Further, these plants have no 
other vessels than those few we find outside the pith in a branch one 
year old, of which only a small number are true trachem, with a thread 
that can be unrolled. The other woody layers, produced afterwards 
at different periods of vegetation, consist only of fibres with areolate 
dots. Trochodendron, whose place among Magnoliacecc had been con- 
sidered doubtful, presents the same peculiarity.* The Magnoliem 
and lUicium, on the contrary, have vessels in concentric zones, 
alternating with those of woody fibres, and in this respect return to 
the common plan of structure in Dicotyledons ; so does the genus 
JSuptelea* very closely allied to Trochodendron. Hence there is no 
absolute character common to the whole order to be found in the 
relative distribution of the vessels and the fibres. But we have 
shown in a memoir which we reproduce below,* that the stems of 
Magnoliacets, observed when young, present a character in the pith 
which is far more general than that above mentioned; that the 
existence of special cells almost always enables us to recognise them 
on seeing only a fragment of a branch or stem ; and that, finally, the 
arrangement of these cells is, moreover, often sufficient to charac- 
terize one of the series that we admit in this order. 

“ One of the true Magnoliea — that is, a Magnolia or a Tulip-tree — 
is usually recognised by the following histological character : its 
whitish pith is divided into segments by a series of transverse dia- 
phragms of a more or less yellowish or greenish tint. These septa 


* See Vegti* Kingd,, 417. 

* GcbppsbTj Ueber die Anat Struct, ein, 
MagnoUac,y lAamcBa, xv. (1842), 185; Ann, So. 
29’at., sir. 2, xviii. 817.— Olitee, Struct, of 
ike Stem in Dicotgl., 2. — fiiCHLEB, Mabt. 
JioTf JSrae,, Magnoliao,, 189, t. 82. There is, 
boweirer, a slight difference between the stems of 
ft Drimge and Araucaria as regards the general 

of file cells of the medullary rays, which 
liftrn <%!»* longest diameter vertical in the former, 
taiM til the latter. 

* XlDOraai, I^a (1864), 449 ; SiBH., 

if Saturn. (1865), 150. 

* fibres and vessels 
jHoe prtfcnt piiiiotatioiis. The parenchyma is 
oimtid mUk loijpttlitoia rows of perfhratiOTs, 

liei4 m |m mStm transv^ie to the 


medullary rays." A. Gbay {Introd, to Bot,, 
1858, 48, fig. 47) has represented these puncta- 
tious in IlUovim. 1 hose of Wintered and 
CaneUea were noticed and compared with one 
another by Miebb {Ann. Nat. Mist., ser. 8, ii. 84). 
Gbiefith has made out {Notul., iv. 715) the 
existence of oblique perforations in the fibres of 
Kadewra ; and Lindley {Intr. to Bot, i. 66, 20) 
has figured those of Sphceroetema, The SoM- 
tandretB often contain large parallelopipedal or 
prismatical crystals in their parenchyma, espe- 
cially that of the pith. In Brimge we have 
found cells with bundles of raphids, but only 
very rarely. 

* Ompt, Bend, de VAaad, dee Seiencee, Ixvi. 
698; viiL 155. 
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are formed of pectdiar cells, elongated horizontally, and becoming 
deformed or bent where they come in contact with the medullary 
sheath. They owe their coloration to their contents; and the 
outer wall is at once distinguished by the numerous canals by 
which it is perforated, by the way it refracts light, and by its g^eat 
thickness. Though this character varies from one species to another, 
and even in a, single species, according to the conditions under which 
it grows, we may rank these peculiar cells in the category of those 
termed ‘ SteinzeUen* in Q-ermany. Brimys and Schizandra present 
similar atony cells [Fr. celMea pierreuaea\ in their medullary paren- 
chyma ; but their arrangement presents characteristic differences. 

“ In the pith of a young branch of Dnmya Winteri, or any of 
its varieties, especially D. yranatensia, we here and there see cells, 
near together or separated, which gradually lose the primitive thinness 
of their walls. Their form varies somewhat with age, for they may 
have all their diameters equal, or become vertically elongated and 
fusiform as they grow older. Their walls become thickened by 
internal increments only, for the numerous cylindrical openings by 
which they are perforated early cease to be of uniform calibre 
throughout The thickening is less marked towards the two orifices 
of the canal, and especially the internal one, so that soon each canal 
has the form of a cylinder, widening out into a cone towards each 
orifice. Hence results the formation of a fusiform cavity by the 
union of two canals belonging to neighbouring cells, whose orifices 
exactly correspond ; hence also the areolate appearance of the pimc- 
tations when seen from above, like that presented by Conifers. The 
contents of these atony cells are of a yellow or brown tint in 
specimens brought from their native country. These cells, then, 
are physiologically comparable to those which form granular aggre- 
gations in the cortical parenchyma. 

“ The pith of Sckzandra is often of a uniform green tint, due, in 
the first place, to the green matter contained in the ordinary cells of 
its parenchyma. It is further studded with atony cdla, wi^ deeply 
coloured contents, arranged either in vertical rows or witiiont 
apparent order. Some Sjpharoatemaa present peculiarities in thme 
vesicles which demand a special description.' Often these edhii, 


^ In theie neariy aylindric^ Mila we Ibd ml 
the ioMo ef the wd)a a aort ef nearly cotenri i m 
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wliich differ from the rest of the parenchyma in their much greater 
consistency, may he isolated from it simply by the pressure of the 
covering glass of the slide, which disengages without crushing them.* 

“ It is impossible to avoid considering these scattered cells, as of 
the same nature with those which form septa in the pith of the Mag- 
mlieeB. Thus the whole order is characterized by the identity of 
the structure of these utricles, while their different modes of arrange- 
ment serve to distinguish the tribes : atong cells, disseminated in 
8chizandre(B and Winterece, collected into diaphragms in Magnoliea. 
In the rapidly-developed shoots of some Magnolias we have seen 
these septa reduced to a single stony cell, nearly central, on which all 
the surrounding cells of the ordinary parenchyma abut by one end, 
bent, or drawn out in a quite peculiar fashion. 

“Moreover, the sarmentose stems of the Schizandrea are dis- 
tinguished from those of the Wintered by another anatomical cha- 
racter. Towards the outside of the fibrovascular zone, they present 
wide vertical tubular cavities, lined with a fine membrane and 
riddled with very minute perforations ; very often becoming detached 
from the walls of these cavities in long cylinders which at once 
collapse.” 

The bark of certain Magnoliacece presents peculiarities of structure 
often related to the use made of this part of the stem in several 
species we shall enumerate below.* Several years ago Gceppert* 
pointed out in the bark of Drimys Winteri certain small granula- 
tions visible even to the naked eye, and remarkable for their cou- 
sistency. They consist of stony cells, dotted, perforated, and often 
areolate, which correspond pretty closely in structure with the better 
developed ones which we have described in the medullary paren- 
chyma.* When adult, their contents are nearly colourless, or more 


•itaiilating a thick coat of polyhedral starch- 
{^ranalea. Bat these bodies, unattacked by 
water, are not dyed bine by tincture of iodine. 
In the pericarp of JIf. Yulom Dssv., Millabdet 
baa. recently ascertained that the cells of the 
,peri0acp contain in the thickness of their walls, 
real network of canaliculi ramifying in every 
of which some contain crystals, and 
the piesenoe of wldch would be an argument in 
Ihiroiir of the thiokenieg of tliese cellul^ walls by 
InMnal d^poait {Axm* sdr. 5, vi. 809). 

> iv.^^I5} has remarked in 

the paemligrnt of J gi edsas w ^ a atmotore com- 


pared by Oliteb (op. 8) to that observed 
in the stem of certain Ramamelidacecs } that 
is — that in the interval between two 8bres, we 
find very large lenticular cavities, whose centres 
abut on the openings of perforations in the walls 
of each fibre. Here again we have the same fact 
as in Drvmys and the Conifers. 

* Such are the following aromatic barks: 
Winter bark, Canella-alba bark, and those of 
(Mrumodendron, the Tulip-tree, and several 
Magnolias used in medicine. 

* Loo, ctf.— BzcHnsB, loe. oU,, 186, t. 82. 

^ See p. 169. Here tb^r varicos dkttoters are 
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frequently of a brownish or reddish tint ; while originally there ate 
both starch and green colouring matter. In the same plants, ihe 
cells of the cortical parenchyma, which remain thin-walled, are not aB 
of the same dimensions. Here and there some of them become very 
large and rounded. Their contents, at first green, afterwards yellow, 
and more or less granular, consist of an oleo-ethereal, odoriferous, 
volatile substance, to which these barks owe most of their thera- 
peutical properties.* The bark is markedly different in the Canellea* 
not presenting those thick-walled cells so much developed in Drimy^ 
dece. The outer cells form nearly homogeneous layers, having walls 
of nearly equal thickness •, and within the bark we see the elongated 
liber cells much developed, forming flexuous bundles, which project 
like prisms or wedges into the parenchyma. 

With such considerable variations in the structure of the funda- 
mental organs, especially the flower, it is impossible that the 
Magnoliacea should not possess multiple affinities. And in the 
first place, we find that in organization they are very near most of 
the orders termed Poly car jpicece, especially Anonacea, JDiUeniaeea, 
Manunculacece, and Menispermacece. The Anonacea, which were, as we 
have seen, so long united with them, only differ in one character — 
their ruminated albumen. None of the other characters cited by 
authors is constant ; neither the aestivation of the perianth, nor the 
presence or absence of stipules, nor the independence or union of 
the carpels, nor the union or separation of the sexes. Eupomedia, 
usually referred to Anonacea, especially on account of its ruminated 
albumen, has exactly the exstipulate leaves of uertam Me^ 
noliacea; and its carpels, sunk in the cavity of the common re- 
ceptacle, are thus united together into a single mass with the styles 
alone distinct, like those of Zyyoyynum. The fruit of Anonacea h 
almost always indehiscent ; but that of Anaseayorea consists of true 
follicles, like those frequently found in Maynoliacea. These last are 
also closely analogous to DUleniacea. It is true that till veiy reosii^ 
it might be renoarked that the DUleniacea are not aromt^ae, aadf&aft 


more ueerfy equal, end they are tmAj aaUtatyj 
more waaUy aggiegrted to ibrn irregahr Vhil^ 

MMe. ' 

* In time, a aoM bileawdc and ratiiMMa aito- 



■tmoele; 

jiEdaai ixaenr. ' 
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all Ma^noliacete are more or less so. But tHs character, practically 
useful though it be, is certainly of no great importance in itself ; 
and it has ceased to be absolute since the Euptelea, which lack all 
aroma, have been classed among Mapnoliacea. Nor is the direction 
of the ovule of fundamental value in separating the two orders, 
because a descending ovule with the micropyle exterior, as in 
Magnolia, answers really to an ascending ovule with the micropyle 
interior, as seen in the uni or pauci-ovulate Dilleniacea. But here 
again, in practice, as we as yet know no Dilleniacea with definite and 
suspended ovules, we may assert that the ovules of Magnoliacea, 
solitary and few in number, have the micropyle always external, 
whether they be descending, as in the true Magnolias and Schizan- 
dra, or ascending, as in Illidum. In Dilleniacea with pauciovulate 
carpels the micropyle, on the contrary, looks inwards. 

Moreover we must give up the attempt to distinguish Dilleniacea 
and Magnoliacea by the presence or absence of stipules, since the 
Schizandrea, llliciea, and CaneUea have no stipules, while certain 
Wortnias, Davillas, &c., as we have said,* possess petiolar expansions 
which behave exactly like the organs called stipules in Magnoliacea. 
Nor is the symmetry of the flower sufficient to separate the two 
orders j^bsolutely ; for if it is true that the flower of Dilleniacea is 
often on a quinary type, it is equally true that that of Magnoliacea 
is far from being constantly composed of trimerous verticils. The 
DUlenias are almost Magnoliacea, as no one can fail to see on an 
exact analysis of their flowers. The quinary symmetry of the 
perianth, the verticillate arrangement of the carpels, the spiral 
insertion of the androceum,’ the stipuliform dilatations of the petioles, 
are facts which are all met with in one or other of the types of the 
Magnoliacea.^ These too are very near the Ccdycanthea. It is true that 
as yet we have found none of the Magnoliacea with a receptacle 


1 

’ p. 120, and Adanaonia, vi. 271. 

* JMin^eoaMOftheiSamffum^^^SfWeshallbe 
i|bl« to take into aoooant the development of the 
in diatingoishing MagnoUaoea iVom 
Bi mxm at the organogeny of the 
hai been more completely itndied. We 
amj that in all the MagnoUaeaa we 

iMf# mytk ntodieds the androoemn ia developed, 
Bit Oivtlilbgldly «a in JHUemaeam, bnt in a 
and «eiitar4>otaUy. Thia peonlkrity 

adM ^iOiekm mimhm md paiyi/hrtm. 


though muoh lew evidently (see Adansonia, vii. 
861 ; viii. 12). 

• We aball not here speak of the aril, which is 
aiUd to be highly developed in Dilleniaoem and 
absent in Magnoliacea, considering that the aril, 
as seen from our stand-point, is not of the same 
conformation in the two groups, but is really 
more generalized in Magnolia than in Candollea, 
Sibhertia, &c., all the superficial cells of the 
former genus entering into its fbrmation by their 
hypertrophy (see p. 18^ note 7). 
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as concave as that of the CalycanthecB, and that these last have 
always opposite leaves. But it may be said that the floral recep- 
tacle of a Maynjolid, if pushed down so that its organic apex would 
be at the bottom of the cup thus formed, would become exactly that 
of a CalycanthvA ; and long ago the striking resemblance of the 
flowers of Chimoncinthus, those of Illiduiti and Schizcmdro, was re- 
marked. The herbaceous Banunculacea may also recall the struc- 
ture of the flower of Magnolia, e.g., Myosurus and the Crowfoots with 
an elongated receptacle. Tn the eyes of several authors the order 
Magnoliacecs have representatives among genera with unilocular 
ovaries and parietal placentation. Such was Mayna, which is 
now-a-days restored to the order Bixacea, and which presents 
numerous affinities with the CaTteUccB. In this last series we find 
genera with flowers closely analogous to those of some Samydea, and 
one plant whose habit, foliage, inflorescence, and gamopetalous co- 
rolla closely recall what is observed in Ebenacea, which are moreover 
closely allied to the neighbouring group, the Anonacea. Finally, 
the Euptelea include two genera of which it was at first possible to 
place the one, Trochodendron, among the abnormal Araliacets, while 
the other, Euptelea, presents more than one analogy, especially in its 
diclinous flowers and samaroid carpels, with some of the Xanthowy- 
lacacea and SimarubecB, like Ailanthm, 

Of about seventy-five species belonging to this order nearly three 
quarters are found in the Old World. All the CaneUaeea were 
American, until the discovery of Cinnamosma. All the Schizandrea, 
on the contrary, except the species taken as the type of the genus 
Schizandra, are foreign to America. The only three known Eapidea 
are Japanese. The species of lUidum are equally divided between 
both Worlds. Drimys is found in the whole of tropical and souths 
America, and from Borneo and the north of Australia to New 
Zealand. Among Magnoliece, Liriodendron is the only exclusiv^jr 
American genus. The genus Magnolia is only represented in 
America by the EumagnolioA an^ some Talaumas. AusixaHa has no 
except the section Taamamia of iHmya. 
tatives are known native in Europe and AMca.^ 
eleven genera we admit in this work, four 
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Worlds ; three are proper to the New World, and four to the Old. 
The latter possesses about fifty-five species of its own ; the former 
about a score. We know of none found native in both. 


The Magnolictcea are almost all useful to man. They only become 
noxious in some cases by the very excess of their virtues. Thus it 
is said that the too powerful scent of the flowers of Magnolia Urn- 
brdkt and of several other species of the same genus has sufficed to 
cause headache, nausea, and nervous attacks. But in the open air 
the lemon-Kke scent of M. grandiflora, that which the species of the 
section Talauma'^ spread far and wide, and the yet sweeter odour 
of M. pterocarpa Eoxb., glavca, Yulan, &c., are very agreeable, and 
cause these superb plants to be prized as ornaments in gardens,’ as 
do the evergreen polished leaves of M. grandijlora, and the white or 
pink corollas of M. Yulan, purpurea, SouJangiana, auriculata, macro^ 
phyUa, glauca, Campbellii,^ Kobus* &c. As drugs,* the Magnolias pro- 
perly so-called are rich in a bitter, aromatic, tonic principle found in 
the bark of both root and stem, and especially the latter.* The bark 
of M. grandiflora(^]xe Tulip-Laurel, Big Laurel of the Americans) is con- 
sidered atonic and slight febrifuge. That of M. glauca {Blue Magnolia, 
Marsh Magnolia, Castor-tree, Beaver-tree, Virginian Cinchona, Swamp 
Sassafras of the Americans) enjoys a far greater reputation.' This 
species was for some time thought to produce the true Angostura bark, 
which will show pretty clearly what are its virtues. From it is pre- 
pared an alcoholic tincture, which is a tonic stimulant* and febrifuge. 


> It is assevered that the flower of T, fra- 
‘grawtinitma Hook. {Icon, t. ccxi.), which we 
most refer to T, ovata A. S. H., can be smelt 
half a mile off. 

> Tbxw, loon. 8eleot,f t. 9, 23, 26, flg. 2. 62, 

DtTHAM., TraUi det Arhr. (1775), ii. 2. 

* Hook. A Thomb., lUuttr. FI. Simal,, t. 

HofTTTX, FI. do9 Serreo, t. 1282-1285. 
ThoM spedes has a bright pink perianth, and a 
pf i t ly Mgolar elongate fruit. 

* KsmsVh I^* Select. (1791), t. 42. 

^ EtrDih, FneUr., 429. — Pbbeiba, Flem. 
Mfat. JftA, id. 4 ii. p. ii. 674 — Guib., Riet. 
JS!^, 4kt. i>fog. 8mpl.t ed. 4, iii. 678. — Lindl., 
FL ^ EosBkth., Shfnope. Plant, 

* WWMB tiboQglit that these properties af- 
teMli islflBT sepsration hetween Ma^Uaoea 
and JbiiMiamm, which «ro not aromatic* but 


7 Miohx., Arhr, Forest, iii. 77. — Pbreiea, 
op. cit, 676. In the south of the United States 
this plant is also called White Sap and Sweet Bap. 
Its Wk is removed in autumn and winter. When 
dry it occurs in light, smooth, somewhat quilled 
pieces, several inches long, and one or two inches 
broad, of a silvery ash colour outside, white and 
fibrous within. It has a warm, pungent, bitter 
taste, and an agreeable smell. The bark of the 
^t is thought more active than that of the 
trunk. It is supposed to contain the same prin- 
ciple analogous to liriodendrine as that found in 
the bark of M. grandijlora, by 8. Pbooteb 
(Amer. Joum of Pharm., xiv.95). The prepara- 
tions usually used are the powdw, the akx^lic 
infusion, and the decoction. 

” According to Babtok it is so powerful an 
excitant, that when improperly administered it 
may determine attacks of fever or rheumatism. 
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and appears very efficacious in chronic rheumatism.' M. acuminata and 
auriculata are known in the same country as Cvcumher-trees f and 
their bark, infused in various alcoholic liquors, is used by the people 
of the mountain districts in rheumatic affections and intermitting 
fevers. The leaves must possess similar properties, but are very 
little used. The flowers are used to prepare perfumes of but slight 
stability. Those of M. Yvlan are used in China to give an aroma 
to tea ; its buds are pickled in vinegar, and the fruits are also used 
in infusion, as pectoral and demulcent, in cases of cough and other 
pulmonary affections, and in catarrhal fever. The alcoholic in- 
fusion of the green fruits of the Cucumber-tree is also thought to 
cure rheumatism. Those of M. glauca are as useful as the bark. 
The seeds of many species, such as M, glauca, acuminata, Yvlan, are 
much used as febrifuges. It is said that those of M. grandiflora are 
used to treat paralysis of every description, and that those of M. 
Yvlan, prized in China’ for the lemon scent of their fleshy coats, cure 
chronic rheumatism ; they are also powdered in that country for a 
sternutatory. The wood of the species of this section is of no great 
value ; it is usually white, of but little hardness or durability, and 
too light and spongy. Accordingly, that of M. grandiflora and 
auriculata is only used in America for the internal beams of houses. 
That of M. acuminata is hardly stronger, but has a fine grain, and 
easily takes a high polish, which brings out its brownish yellow 
colour ; and it is much used in the woodwork of houses. 

In the Magnolias of the section Talauma the aromatic properties 
are still more marked. The intense scent of their flowers in con- 
servatories may bring on faintness. It is to those of M. Plumieri* or 
Talauma Plumierf {Bois Pin, Bois Cachiment of the Creoles), that, ac- 
cording to L. C. Eichard,' the excellent table liqueurs of Martisiqro 


‘ BtOBLOw, lied, Sot„ ii. t. 27. 

’ In the United States the bark of M, grcmdi^ 
flora is often mixed with that of these species in 
commerce. It possesses the same properties. 
It has been analysed by PBOOTB|t (loo. cU ,) : it 
contiuns an acid which gives a green predfntate 
with salts of iron; salts; volatUe oil; a green 
resin ; and the same crystallicahle pHndpIe analo- 
goos to Uriodmdrii^t as ezistp In glmoa 
(PXBEXBi .1 op. eUn 9^6). 

* It is their m |ts«Qaih|»s 

madcal Boweie m «P ^1^ pdifd M 


is cultivated in pots> and ihroed eoietoik^VW 
in winter. — Ej&hpv., Jo. t. 48. 


^ Jf. faiuoeni L. C. BiOK. ex 1X3., 
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owe their peculiar delicate aroma. They have also been supposed 
to owe this to other species of Magnolia, and, as we shall see, to 
Liriodendron Tulipifera. Aromadendron elegam Bl., also belongs to this 
section. Blumb’ has told us of the great reputation this species enjoys 
in Java. It is a magnificent ornamental plant, whose wood is used 
for industrial purposes, and whose bark, flowers, fruit, and seeds are 
considered stomacliic, carminative, and antispasmodic, and are pre- 
scribed against colic and other intestinal affections ; the flowers 
have an exquisite perfume. 

Manglietia glauca Bl.,’ which is, as we have said, only a Magnolia 
with many-seeded carpels, has exactly the same^ bitter aromatic 
properties. Moreover, its wood, whitish and tough, is in Java sup- 
posed to prevent the decomposition of the dead, and is therefore 
used for the coffins of the wealthier classes. Its foliage and large 
yellowish flowers also make it a very ornamental plant. 

Of the section Michelia, the species most used is M. Champaca L.,’ 
a very fine tree, cultivated in all gardens in tropical Asia for the 
sake of its beautiful, sweet-scented flowers. The Hindoos have made 
it a sacred plant, and it plays a certain part in their civil and re- 
ligious ceremonies. It was formerly used in Java to deck the temple 
and the nuptial chamber. The essential oil extracted from flowers, 
said to be as much esteemed as the essence of roses, affects the head, 
and may, we are told, induce giddiness. The wood is used in building 
and for domestic furniture. The bark is considered a tonic, stimulant, 
diaphoretic, diuretic, and febrifuge. The leaf-buds bear au odo- 
riferous resin, much lauded in gonorrhoea. The leaves mixed with 
those of the aromatic Amomece are used for anti-arthritic powders ; 
their decoction is used in lotions, in astringent gargles, and in baths 
for rheumatism. The fruit is used in abdominal complaints. The 
acrid bitter seeds are prescribed as a febrifuge. The root is a 
stimulant and emmenagogue. There is, in short, no part of this 
plant that is not considered useful/ Other species of the same group, 

^ 26, t.Tu., By., an action, that not only is it an emtnentgogne, 

dss Be, MSdic,, vi. 161. but that an overdose may induce abortion. Qtrglea 

* Op. ^ t vi. prepar^ from it are need in foetid breath and 

^ 756^liAiac., t. 498. — DC., asthenic anginas. The seeds are used in powder 

i* ^ i ^ ^ ^ ^be chest of fever patients, e^edally 

The amell of the fresh dowers is perfhmed, children (Ekbl., JSnoMr,, 429). Lottbubo {Fl. 
Iril the dry oorbOas is disagreeable. The Coohinch,, 1790, 847) also speijcs of this j^t as 
JiyiM Hmm tnee^ of these flowers after cultivated under the nanm of Moa mm t 
helUht^lM them with tbefa* oosmeties. It ** CfuUa oh odorem fiorit tohommiUa H 
^ yftwdflTMl hart hasaostimnlating oongtofiUta major eH 
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namely, M. Dolstqpa Boch.,' montana Bl.,° excelsa Wall.,* KUcpa 
Buck., Tsjampaca L., hngifolia Bl., &c.,'‘ enjoy the same reputation, 
but are much less used. 

The Tulip tree is, like the Magnolia, a very fine ornamental tree, 
often planted in our gardens and parks. Its wood is by no means 
useless. “ White, and very light, it is well suited for turning ; it is 
easily cut without being soft, woody without being stringy ; it has 
a very agreeable colour, and takes a fine polish. In America it is 
used for making battens, planks, beams, tables, Venetian blinds,”* 
and other articles.' The savages hollow out the trunk into 
pirogues and canoes of a single piece. This tree is also prized for 
shipbuilding, as it is said that its wood is incorruptible, and that 
shipworms and sea weeds do not attach themselves to it. The bark 
of the stem is of lax fibrous texture, bitter, and aromatic,' con- 
sidered a tonic antiperiodic in the United States ; all the virtues 
of Cinchona have been attributed to it in the treatment of inter- 
mittent fever.* Gout, rheumatism, dysentery, phthisis, hysteria,* and 
certain diseases of the hair“ have, it is said, been successfully treated 
by the bark. The root, vulgarly called yellow woo4 (Fr., boiajaune), 
has nearly the same properties. From it is prepared an agreeable 
liquor ; and the Canadians use it to correct the bitterness of spruce- 
beer, and to give it a lemon flavour. It has been affirmed that the 


^ This species is chiefly prized for its scented 
wood, used for building houses m Nepaul. 

- The Tsjwmpacca Ouwmmgy or Qelatrcwg of 
the Japanese. Its aromatic bark has been com- 
pared to Cascanlla for its properties, but is less 
bitter. 

* Or Champa of Nepaul, a very aromatic 
species. 

* Rosbnth., op. ctt, 696. 

« CuBiiBES, MSm 8ur le Tultpier (1808). 
This tree was introduced into France in 1782 by 
Admiral db la Gali8sonni4ee. Lvnodm- 
dron acuHlohum Miohx,, ohtunlohum Miohx., 
integrtfoUum Hobt., are only forms of X. 
Tulipxfera L., or prooenm Salibb. 

« Duoh., ESpert., 177: "ShingleB, coach 
panels, trunks .... wooden basins, horse- 
troughs, bars fbr fences.*’ 

f Its odour recalls that of the dtron. Ac- 
coTfUng to Teomsdobbp A Cabiotati (Aim. 
Chim., kzx. 216), it contdxxs tannin and 
gummy principles. From it, says GtfXBomKt 
{Hist Nat. d89 Drog. dd. £U. 

has been extracted a 

VOX. 1. 


non alkaline, non-nitrogenized bitter substance 
that appears to bear some relations to SaUoiae. 
Dr Emmet was the first to obtain this substance 
{Journ of Phil Col of Pharm , iii, 6), inodorous 
at 40° F , fusible at 180^, and volal^e at 290^, 
which he considers analogous to camphor. 
Pbbeiba states {op. ext., 677) that the abuse of 
Tulip tree Bark may injure the alimentary canal. 
According to several authors, what hds been 


termed liriodendnne is simply piperme (see 
Kosenth., op. c%t., 697). 

^ MtBAT & DE Leks {Diet. Mat. MM., It. 
180) relate the different cures observed by several 
celebrated physidaos. The memoir of MnJW- 
BBAKD on the Tulip-ti^ is ettiUM ** JSatai mr 
nowoeau aaooSdanS da {Am. 

Chtm., IxxvL 201). 

^ Babtobt says>--**In tiie yfWe 
Mediea thereis no bettet cafe Ibr 1 
tuBp-tiee Barl^ togedier wUb n ' 

nttm.” (Mai. 6.% 

if ■ 
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peculiar perfume of the table liquors of Martinique is due to the 
presence of a liquid distilled from the bark of the Tulip tree.' The 
bruised leaves applied to the forehead are supposed to cure headache. 
The seeds form an aperient medicine.” Finally, the Tulip tree is 
one of the finest trees known ; it is often more than 120 feet in 
height, and its trunk may be as large as twenty-one feet round at the 
base. It is not used in medicine in our country. “ But,” in the words 
of a classical writer’ on this subject, “ as it is naturalized there, and 
very common, new attempts might be made to verify its efiicacy.” 

The Schizandrece are very little used. The only species quoted is 
Schizandra japonica* which, according to K.®mpfer” & Thunbeeg,® 
develops a large quantity of mucilage in presence of a liquid. On 
chewing the bark, the mouth becomes full of gummy matter. The 
leaves infused in water give a sort of glue, used for gluing the paper 
made from Broimonnetia papyrifera. The Japanese women cover 
their hair with this mucilage, either before shaving it, or to remove 
the fatty cosmetics which they use to excess. The seeds are viscid, 
of a disagreeable taste. Several Asiatic species of Spharostema 
are said to have edible berries.^ Of the Euptelea, Trochodendron 
aralioides Sieb. & Zucc. is alone cited as an odoriferous plant. “ The 
aroma of the leaves and fruits,” says Siebold,® “ would lead us to 
expect medicinal virtues.” 

No product of this family is more used than the Star-anise \Fr. 
Anis ^ioUe, Badiane,Y the name given to the fruit of various species 


* The opinion of Cubieees (loo, pit, 6). 
Others think that the ti^ees used for this purpose 
are Talcmmas. 

* Anc. Journ, de Mid., Ixx. 350. 

^ A. Rich., JEUm. d’Hist. Nat. MSdic., ^d. 4, 
Bot., ii. 453. 

* Kofdgura japonica Dun., Monogr. Anonac., 
25,28. 

* Amam. Bxot., 476, t. 477. 

« FL Jap., 237. 

7 BoflENTH., Op. cit., 594. 

« Fama Kumroa, i.e., rota montana (Sieb., 

QS)adrlor Illicio&TasinannieQ 

foUorwn it fructmm qualitate aromatica 
totem om^firmante** (Enbl., Bnchir., 480.) 

* Th^ best collection of information, historical 
hibiiogn 4 >hic 8 l, relating to these products 

IB the work we have recently pub- 
tifider the title, " Beoherohes sur V Origins 
Badkmee ou AMt {Adan- 

stmia, ^ !)• See also Kjekpebb, Amon. Bxot, 
880^ 1 881— SUt ., U. 202.— Baithik, 


Pin,, 159.— Ii., Q-en,, 611 ; Spec., 664; Mat, 
Med., 510. — Thunb., Voyag., iv. 77. — .^aks., 
Pam., ii. 864. — Jrss., Oen., 280. — G.EETN., 
Fruct., i. 868 , t. 69, f. 6 . — Ellis, Act. Angl. 
(1770), 524, t. 12.— Buoh., PI. Nouv. (1779), 
30, t. xxviii. — Regnault, Bot. Tab., 896. — 
Loxje., FI, Cochinch., ed. Ulyssip. (1790), 858.— 
Lame., Diet,, i. 351 ; Illmtr., t. 498, f. 2. — 
PoiE., Suppl., i. 558. — Vent., Jard, Cels., t. 
22. — Miohx., FI. Bor.-Amer., i. 826. — Mee. k 
DE Lens, Diet. Mat. Med., i. 592. — Duoh., 
Bepert., 176.— Nees, PI. Med., iii. t. 871. — 
Miees, Contrib., i. 142. — Sieb. & Zuoo., FI. 
Jap., i. 5, t. 1. — A. Rich., FUm. d*Hist. Nat. 
Med., ed. 4, ii. 456. — Guibohet, Drog, Simpl., 
dd. 4, iii. 649, f. 430. — Peeeika, Flem. Mat. 
Med., ed. 4, ii. p. ii. 677.— Lindl., Flor. Med., 
25. — Rosenth., Syn. PI. Diaphor., 598.— R£- 
TEIL, FI. Mid. du xix* Siiole, i. 148.— MiQ., 
Ann. Mas. Lvgd.-Bat,, ii. 257. — H. Bir., Diet, 
Fnoyel. dee So., Midio., viil. 81. 
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of Illidum ; one from Asia, 1. anisatum L., and two from America, 
1. parviflorum Michx., 9 !dA fioridamm Ell. At least, it is said that 
in America these two last species are used as aromatic plants, the 
leaves in stimulating stomachic infusions, and the fruits for the same 
purposes as the Chinese Star-anise — that is, I. anisatum L., the Pa-co 
of the Chinese. It is further asserted that these fruits are mixed 
with those of the true Star-anise, or substituted for them in European 
'commerce; but this assertion is hardly confirmed by examining the 
fruits sold in this country, which generally possess eight branches or 
carpels ; while those of the American species have usually more. 
This is no proof that the substitution would be at all injurious. 
The three plants above mentioned have fruits of very agreeable 
perfume, and are rich in a stimulating, stomachic, digestive, carmi- 
native essential oil. We also find these properties in the powder 
and infusion of Star-anise, as well as in the alcoholic liqueurs pre- 
pared from it, especially the anise cordials (Fr. anisettes) of Bordeaux 
and Holland, The Orientals have very long used these ZinpM seeds, 
as they call them, as digestives, whether alone, or mixed with tea, 
coffee, ginseng, sherbet, &c. We, with some other contemporary 
writers, believe that it is the same species, introduced into Japan 
and cultivated, which has there been called “ Badiane sacrkd^ {I. re- 
ligiosum Sieb. & Zucc.) There its fruits become sickly and nauseous 
to the taste ; they are even considered venomous, though it is 
admitted that they may be in certain cases used as antidotes. But 
the aroma exists in the leaves and branches, which are used in per- 
fumed infusions, and which, planted in cemeteries and around temples, 
under the name of Skimi, or Skomo, are used to deck tombs and 
sanctuaries ; while the powdered fruit, burnt slowly in a sort of tube, 
serves to measure time like a sand-glass. The bark is also very 
odoriferous when burnt ; it is therefore used in the temples in China 
and Japan, under the name of Lavola bark.' 

The various species of Brimys enjoy similar properties, chiefly 
residing in their bark. The most celebrated is the Winter bark, 
or Magellan Canella,^ which John Winter was the first to make 


^ The Star-aniae firom the Philippines hi^ been 
attributed to J. Sanki Pxbb.» which is unknown 
to us, and is perhaps oidy a form of J. crnmOtm 
(see Bosknth., op. cU., 509). 

• Cortex Wwtera/me oemf, OMNMNitomwsi 
mageUamcem, Cottue dere of the druggiit.*-^ 


Gra., Siet. Nai. de$ Drop. 

679.— A. Bios,, Not 

4s Boi., U. 454— Mm, 
ed. 4» ii. pm il 
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known in Europe in 1579, having discovered it in the neighbourhood 
of Magellan’s Straits, in Sir F. Deake’s circumnavigation of the 
world. The use of this bark during the passage had, it appears, 
cured or preserved the crew from scurvy. Clxjsius gave it the name 
of Winter bark, and described it* as aromatic, acrid, burning, and 
pungent.* It is probably the same plant, or one of its varieties, that 
Forster names Brimya Winteri, and of which Solander & Murray 
made their Winterania, or Wintera aromatica. Drimys chilensis DC. 
(the Caneh of Chili), punctata Lamk., and yranatensis L, riL., which 
are for many authors only forms of B. Winteri, all have aromatic, 
pungent, very stimulating barks, that might be employed like the 
true Winter bark^ now-a-days extremely rare, so that the bark of 
species of Canella and Cinnamodendron is almost always substituted 
for it. As to the acrid, pungent, astringent, aromatic bark from 
Mexico, called Chachaca, or Palo piquante, if produced, as conjectured, 
by 2). mexicana DC., it only owes whatever difference it may have 
in taste or aroma from D. yranatensis to the different conditions 
under which it is developed, for the two plants are identical. All 
the American and Oceanian species of Drimys indifferently might, 
no doubt, serve the same ends. The Australian and Tasmanian 
species, which constitute the section Tasmannia, have very similar 
properties.^ 

All the Canellees are very aromatic, pungent, stimulating plants. 
These properties have been long recognised in the type of this group, 
Canella alba, or Winterania Canella, which produces the Canella Alba 
Bark of druggists, often substituted for Winter Barkl from which it 
is easily enough distinguished by its agreeable scent of cloves and 
nutmeg, by its perfumed, pungent taste, and by its characteristic 


JEwoiic., lib. iv. cap. i. 75, fig. 

* Winter Bark, as analysed by E. Hxnby 
Joum, Pharm.t v. 4B9), contains volatile oil 
oleum ooriicie Winteri)^ a nearly inodorous very 

acrid reddisb-brown resin, a colouring matter, 
tannm, chlorate, sulphate, and acetate of potass, 
oxalate of Hme and oxide of iron. 

* 2>. granatensis is called in New Granada 
Arhol de Agi, and in Brazil FcUo de Malcmbo, 
Cmda rde Paramo, Caeca d*Anta, or Tapir*e 

beoanee it is alleged that this animal eats 
th^ l^nt to cure its dSeases, and that from the 

" " ! ned to know ito virtues. The Bra- 

zUkiMi often emidoythis aromario^verystimulating 
bark (JL&.B-,PL Ve, BraeU, L xxvi.7zxviii.). 


* D. axillarie PofiST., from New Zealand, is 
also aromatic, stimulant, and stomachic. The 
fruits of 2>. lamoeolata^ or Tasnuimia aromatica 
B. Bb., are powdered by the colonists and used os 
a condiment instead of pepper. 

® Accordingly it is sometimes called Palee 
Winter Baric \oortex Winteraime epwriue), and 
also Cannelle povorce, or bdtard Coetue down. 
It is not only a stimulating tonic drug, but it is 
also used as a condiment in the French colonies of 
the Antilles. The fruits enter into perfumed pro* 
serves, and the bark is candied. A sweet sub* 
stance extracted firom it ban been called eameU 
Hne (Eamiu, JSnokir,, 586). 
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form and colour. It comes from the Antilles and the neighbouring 
countries of South America in long, rather large rolls of a pale 
orange yellow colour, somewhat ash-coloured outside, and of a uni- 
form whitish tint within ; it is thin, brittle, and rich in volatile oil. 
It is still pretty often used in medicine.* The genus Cimamodendron 
furnishes two practically useful barks : 1st, that of C. axillare 
Endl. [Canella axiUam, Mart.), called in Brazil 
which has in this country enjoyed a considerable reputation in the 
treatment of a large number of diseases.’ It is thick, of a peppery, 
fatty odour, and an extremely bitter, acrid, burning taste. 2i;^dly, 
that of C. corticosum Miers. This is very thick and solid, too ; 
smooth, yellowish brown, pale, and somewhat pinky on the outside, 
of a more or less blackish tint within ; of aromatic odour and very 
acrid pungent taste. It also comes over from the Antilles and 
the neighbouring countries of the mainland.’ The genus from 
Madagascar belonging to the same group, that we have termed Cin- 
namoma, must have properties very similar to the preceding plants. 
Its bark, too, is pungent and stimulant. Its scent is aromatic, but 
less peppery, and less like nutmeg, coming nearer cinnamon and 
citron. We have pointed out* how it may some day be used in 
therapeutics. 


^ It enters into the ” mn divretique amer de 
la Chants**). E. Hknet {Journ. de PhoArmac., 
V. 482) gives its analysis compared with that of 
W-mter hod-Jc (Guibouet, Hist. Hat. des Drag. 
8mpl.t ^d. 4, iii. 565). 

^ " The name of Podraiudo or Casca per tudo, 
which means fit for everytUngf has been given 
in Brazil to several substances to which great 
medical virtues are ascribed.” (Guibotjet, op. 
iii. 567.) Its taste is so strong that “pepper,” 
says the same author, " and feverfew do not come 
near it.” 


^ It is this same bark that Guibouet (op* oi^., 
iii. 682) describes as Commercial Winter Bark 
(icorce de Winter du commerce), and to whidi 
be also refers JS . caryocostine of LillSBT. It is 
nearly a third of an inch in thickness. Its odoor 
is like pepper and basil mixed. Its taste is some- 
times very strong and qmte unbearable. It often 
enters into the composition of the “ mn dvud^iUque 
amer de la CharitS** instead of the true Winter 
bark, which is hardly sold now-a-days. 

* Adansonia, vii. 8. 



182 


NATURAL EiarOBY OF PLANTS. 


GENERA. 


I. MAGNOLIE^. 

1. Magfnolia L. — Flowers hermaphrodite; receptacle conoidal more 
or less elongated. Sepals 2-4, petals 6-30 , in 2-oo whorls ; prajflora- 
tion imbricate. Stamens and carpels oo arranged in a spiral ; bare 
part of gynophore between androceum and gynaiceum more or 
less elongate very short, or 0. Stamens free, anthers 2-celled adnate 
dehiscing by introrse or lateral clefts. Carpels capitate or spicate ; 
ovary 1 -celled; placenta ventral 2-oo - ovulate ; ovules either de- 
scending, micropyle exterior superior, or sub-horizontal, micropyle 
exterior lateral ; style of variable form grooved longitudinally and 
internally ; apex papillose stigmatiferous. Fruit multiple ; carpels 
subsucculent, finally dry, either capitate on a rather short receptacle, 
or finally arranged like a spike or cone on a more or less elongated 
receptacle, all fertile, or a fair number sterile and abortive; in- 
dehisoent and persistent until putrefaction, dehiscing dorsally, or 
falling ofT by the base separately or in irregular masses. Seeds drupe- 
like, finally pendulous from a filiform funicle ; inner coat woody ; 
albumen copious fleshy ; embryo minute subapical. — Trees or shrubs ; 
leaves alternate stipulate evergreen or deciduous; stipules supra- 
axillary, in turn shutting in the leaves in vernation, and finally dis- 
closing them, caducous; flowers terminal or axillary (iV. tropical 
America, tropical, subtropical and eastern Asia). See p. 129. 

2. Liriodendron L. — Perianth 9-partite, inserted on an oblong 
receptacle. Leaves 3 outer sepaloid reflexed; 6 inner petaloid 
connivent in 2 whorls, imbricate. Stamens and carpels oo , inserted 
along one continuous spiral. Anthers linear adnate extrorse. 
Carpels spicate; ovaries 2-ovulate; ovules obliquely descending; 
style compressed leafy, apex stigmatiferous. Fruit multiple stro- 
byiform ; carpels indehiscent 1 or 2-seeded, samaroid through the 
atyles persisting into membranous-woody imbricated wingps, samaras 
finijly deciduous. Seeds pendulous ; albumen fleshy copious ; embryo 
superior minute. — A. tree > leaves alternate sinuately 4-lobed, truncate 
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minutely apiculate, vernation reclinate ; stipules lateral valvate ; 
flowers solitary terminal {North America). See p. 139. 

II. schizandeej: 

3 Schizandra Micux. — Flowers unisexual. — Male flower. Pe- 
rianth 00 -partite; leaves dissimilar, gradually changing from the 
outermost very small to the inner ones larger petaloid, inserted in a 
spiral, imbricate, caducous. Stamens oo in a spiral ; filaments free or 
monadelphous only at the very base, linear or variably thickened and 
dilated at the apex; anther cells introrse or lateral, more rarely 
suhextrorse, adnate, parallel or more or less diverging and oblique, 
dehiscing longitudinally. — Female flower. Perianth of male flower. 
Carpels cc, free in a spiral ; ovary 2-, more rarely 3-ovulate ; ovules 
pendulous, micropyle extrorse superior ; inner angle of ovary pro- 
duced into a style winged and decurrent at the base ; apex dilated 
stigmatiferous. Fruit multiple ; common receptacle finally shortly 
capitate {Kadsura) or much elongated, spike-like, {Euachizandra) ; 
carpels baccate, pulpy within, 1, 2-seeded. Seeds reniform albu- 
minous ; embryo minute subapical. — Shrubs, usually climbing or 
sarmentose , leaves alternate exstipulate, often with peUucid dots. 
Flowers axillary, solitary, or few cymose {North America, tropical 
and eastern Asia). See p. 141. 

III. ILLICIEiE. 

4. niicium L — Perianth oo-merous, leaves imbricate in a 
spiral of oo turns, all subsimilar or the outermost broader and shorter 
discoloured. Stamens oo, pseudo- verticillate ; filaments rather 

thick strapshaped, or {Cymhostemm) much thickened at apex, sub- 
cymbiform; anthers introrse 2-ceUed. Carpels oo free pseudo- 
verticillate around apex of receptacle, tapering upwards into a 
recurved style stigmatiferous internally at apex; ovule solitary 
ascending inserted at base of ventral angle; micropyle extrorse 
inferior. Fruit 6- oo-follicular ; follicles pseudo-verticillate thick 
woody dehiscing by inner edge, 1 -seeded. Seed glabroas.^-HSm|}l^* 
evergreen trees or shrubs; leaves alternate «iS!li{^ilate^ 
pellucid dots; flowers terminal near 
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apex of a twig {JEkiUidum) solitary or few cymose {North America, 
eastern Asia). See p. 146. 

5. ' Drimys Forst. — Flowers hermaphrodite or polygamous. Calyx 
gamophyllous sacciform or cupuliform membranous valvate, at 
anthesis irregularly cleft or breaking open. Petals 2-oo spirally 
imbricated in oo whorls. Stamens cjo in a spiral on a cylindrical 
receptacle ; filaments free rather thick ; anther-cells extrorse parallel 
or diverging dehiscing longitudinally. Carpels l-oo (usually few) 
pseudo-verticiUate free, ovaries with oo oblique or transverse ovules 
in two vertical rows; style short, apex dilated stigmatiferous. 
Fruit simple or more frequently multiple ; carpels indehiscent many- 
seeded. — Evergreen trees or shrubs; leaves alternate exstipulate 
with pellucid dots. Flowers cymose, either axillary or lateral to 
branches a year old or older {Eudrimys), or in the axils of leaves or 
bracts on younger twigs ; cymes simple or branched, more rarely 
1 -flowered {South America, New Zealand, Australia, Borneo). See 
p. 151. 

6. Zygogynum H. Bn. — Flowers hermaphrodite ; peduncle 
dilated around base of receptacle into a short orbicular subentire 
cupule (calyx ?). Petals (?) few unequal concave thick imbricate 
deciduous. Stamens oo (of Drimys). Carpels oo arranged in a spiral, 
cohering into a single oo-celled ovary ; ovaries oo-ovulate ; ovules 
oblique in two vertical rows on inner angle ; styles short distinct, 
apex capitate stigmatiferous. Fruit syncarpous. . . . — Small ever- 
green tree; leaves alternate exstipulate dotted; flowers solitary 
terminal; peduncle thick articulated at base {New-Caledonia). See 
p. 156. 


IV. eupteleej:. 

7. Buptelea Sieb. & Zucc. — Flowers polygamous. Receptacle 
somewhat concave. Perianth 0. Stamens oo slightly perigynous. 
Filaments free, shortly filiform, anthers basifixed, apioulate ; cells 
agnate, lateral dehiscing longitudinally. Carpels oo stipitate, inserted 
in a nearly simple verticil in the bottom of the receptacle ; ovary 
1,-pc^ed}; ovules 1 — 4 inserted on the ventral an^e, obliquely 
micropyle extrorse superior, or horizontal or sub- 



MAaNOLIACEM 


185 


ascending ; stigma sessile linear extending downwards and inwards 
from apex of the ovary to insertion of the ovnles. Fruit 
multiple ; carpels stipitate samaroid with membranous wings in- 
dehiscent 1 — 4 seeded. Seed albuminous, embryo minutely sub- 
apical.— Trees ; buds scaly : leaves alternate deciduous exstipulate ; 
flowers fascicled emerging from scaly buds [East Indies, Japan). 
See p. 167. 

8. Trochodendron Sieb. & Zucc. — Flowers hermaphrodite or 
polygamous. Eeceptacle concave, cup-shaped. Perianth 0. Stamens 
00 perigynous, filaments free filiform, anthers truncate basifixed ; 
cells subextrorse dehiscing longitudinally. Carpels oo (not more 
than 8), inserted in a nearly simple verticil on lower part of con- 
cavity of the receptacle, free internally ; ovary 1 -celled ; ovules oo 
anatropous inserted in 2 rows on the ventral angle ; styles short 
grooved internally, stigmatiferous towards the apex, finally recurved. 
Fruit multiple ; carpels subdrupaceous, finally dry, adnate on the 
outside to the concave receptacle, dehiscing on the inside (as follicles ?) 
longitudinally. Seeds pendulous, albuminous ; embryo minute 
apical. — Trees ; buds scaly, leaves alternate evergreen exstipulate ; 
flowers in racemes emerging from scaly buds [Japan). See p. 158. 

V. CANELLEiE. 

9. Oanella P. Be.— Flower hermaphrodite, regular. Calyx of 
3 imbricate leaves. Corolla of 5 free deciduous petals ; aestivation 
imbricate or contorted. Stamens not more than 20 ; fllaments 
monadelphous cohering into a tube. Anthers 1 -celled linear adnate 
to the outside of the tube, dehiscing longitudinally, counectives 
united above the anthers into a short tube crenate at the top. Ovary 
superior unilocular ; placentas 2 or 3, parietal pauciovulate ; ovules 
mostly 2 or 3 on each placenta, pendulous, reniform arcuate; micropyle 
introrse superior. Style short thick ; at the apex shortly 2-8-lobed 
stigmatose. Fruit baccate, slightly pulpy within ]-6-seeded. 
Seeds pendulous albumen copious, fleshy-oleaginous ; embryo 
eccentric arcuate ; radicle short, superior ; cotyledons oblong.— Small 
glabrous trees; leaves alternate exstipulate, with pellu^ dotH; > 
flowers* numerous on branched suboorymbose terminal <yml« ** 
[Tropical America). See p. 169. 
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10. Ci nn a m odendron Endl. — Flowers of Canella ; corolla 4- or 
5-merous, witliin provided at the base with short thin nearly equal 
petaloid scales of variable number (most usually 4 or 5). Stamens 
15-20 (of CaneUd). Ovary 1 -celled; placentas 3-5, oo-ovulate; 
style short thick; stigma capitate 8-5-lobed. Ovules berries and 
seeds of Canella ; pulp copious around the seeds. — Small trees ; 
leaves alternate exstipulate, with pellucid dots ; cymes few-flowered, 
axillary, or lateral to the year old branches {Tropical America). 
See p. 162. 

11. Cinnamosma H. Bn. — Flowers of Canella; petals 5, quincun- 
cially imbricated, or 6, imbricated in 2 whorls (the inner 3 alternating 
with the outer ones), united at the base into a long gamopetalous 
tubular corolla ; lobes of limb patent, finally reflexed. Stamens not 
more than 15 (of Candid) connectives produced above the cells into 
a short tube, straight and truncate at apex. Ovary 1 -celled ; pla- 
centas 3- or 4 pauci (often 2)-ovulate. Style short conoidal. Ovules 
and berry of Cinnamodendron, — A shrub ; leaves alternate, exstipulate 
with pellucid dots ; flowers solitary axillary, provided with a few 
imbricate bracts like the sepals, but shorter {Madagascar). See 

p. 162. 
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IV. ANONACEiE. 


I. ANOJfA SERIES. 


A. Uvariej:.— There is but one of the Amnacea that can be 
thoroughly studied in the open air in France. It has been referred 



Vvafia (Aaimina) triloba* 
Fig. 220. 
Floriferotis branch. 


the genus Asimina,' under the name of A. triloba? It is cnltrrated 
our gardens. The flowers, which expand in spring, a little before the 


> Asutb., IbM. ie$ Pl^ iL (1763), 365.— 
Dim., iron. Anonae. (1817), 83.— DC., Preikn 
i. 87. — Sbacw, Bmt. i vH. 636 .— 

Wiif ., Jtep, i. 76^— A. <Dut, Om, 'IB, 


t* 26, 86.— B. H, 9 b)|l, 34k W 

Admuottia, A 868 i ik 177 ^ 
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aie berries (figs. 225, 226) ; each ovary becomes an indehiscent 
stipitate mass, the thick pericarp projecting inwards to form short 
septa between the seeds, and dividing it into a certain number of 
one seeded compartments. The seed contains ruminated fleshy 
albumen, near the apex of which is the small embryo (fig. 228). 
On this side is a but little marked axillary thickening, beside the 
micropyle and the umbilical scar' (fig. 227). 

A. triloba is a shrub with alternate simple exstipulate leaves. Its 
flowers, solitary, and usually pedunculate, arise from the axils of 
some of the lower leaves of the last year’s branches.® A. parvijlora 
Dun,® Dun,'' and Dun,‘ have a similar organization, 

and are natives of the same regions, i.e. the most southern part of 
North America. Accordingly, all authors are agreed in retaining 
them in the same genus as A. triloba ; so rightly refusing to take 
into account the few unimportant differences presented by some of 
these species, whether in the form and relative size of the pieces of 
the two corollas,® or in the mode of mstivation, which becomes 
quite valvate, for the inner petals' when they are short have thick 
edges. 

Under the name of Fitzalania^ has been described an Australian 


* M. T. Caruel (Studi sulla polpa che involve 
i semi, &c., in Ann, del Mtut. di Firenze, 1864) 
has shown (9, t. i., tigs. 1*7) tiiat in the fruit 
of A, triloba the pericarp surrounds the seeds 
with a sort of pulpy fleshy sac, and thinks this 
the organ considered the aril of Asimina by 
Asa Gray {Gen. FI. N.-Amer., \. 65). Nothing 
can be more correct, and this sac simply repre* 
sents a part of the pericarp applied to the seed, 
so as to come off with it. But besides this there 
is at the apex of the seed, around the micropyle 
and by the hilura, an ill-defined thickening of 
the outer seed coat, which represents a rudi- 
mentary aril ; this in certain Anonacece is much 
more developed, forming a more or less project- 
ing pad, or even a whitish fleshy body with two 
Intend auricles or wings that are sometimes very 
mtitninent. (See Adansonia, viii. 333.) 

" * The recurved peduncle is covered with the 
Hfiaie brown hairs that are found abundantly on 
the ooter anrfhce of the calyx, and also on the 
braota that enveloped the flower when young and 
during the winter. These bracts, of variable 
nomh^ (there are sometimes only two), separate 
ftma Idle pednnole and fall uflT when the flower 
es^ande. ^Hie flowers preferably occupy the axils 
0i the flfft two or three leaves of the last year’s 
braflob* Aa early as Jnne we can recognise what 
axUi W01 be oeoi^ed hy flower buds, so that 


nearly a year before the flowers come out we can 
predict whether they will be abundant in the 
next spring. 

3 Uvaria parvijlora Toer. & A. Gray, loc. 
cit., n. 2. 

* Orchidocarptim grandijlorum MiOHX., loo. 
cit . — Uvario ohovata Tore. & A. Gray, n. 3. 

* Anona pygmma Baetr. — Uvaria pygmma 
Tore. & A. Gray, n. A . 

® See Adansonia, viii. 302. In the flowers of 
U. parvijlora Tore. & Ge. the inner petals 
are smaller than the outer ones, but of similar 
form. In U. triloba there is a time when both 
sets are of nearly equal length. The inner petals 
of U. obovata are by far the shorter, and in every 
respect like those of several Monodoras, The 
base tapers to a claw, and the dilated apex is 
almost the shape of an arrowhead. These three 
petals converge to form a sort of vault with three 
pillars. In U. pygmcea the form and arrange- 
ment of the inner petals is the same; but the 
diflerence of size between them and the outer ones 
is less decided. 

^ The inner petals of U. pygmma and obovata 
only touch by their thickened l)order8 in this 
dilated almost sagittate part, which exactly re- 
calls the conformation of the pieces of the inner 
corolla in several Monodoras. 

^ F. Mubll., Fragm* Pkyt. JLugtral,f Iv. B8. 
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Anonad, witli exactly the flowers and fruit of A. triloba, except that 
its petals present a slight difference, the inner ones alone being 
imbricate, while the outer ones are but very slightly so, finally 
becoming valvate. Its vegetative organs are the same, and the 
flowers are also solitary axillary. There was not the least ground 
for distinguishing this genus from Asimina; it has not been 
retained. It has been included in the great Linnsean genus 
TJvana^ to which it is hence impossible to refuse to admit Asimina. 
This admission has been a matter of history for the last thirty 
years.’ 

Before this time the genus Uvaria* was only allowed to contain 
plants from tropical Asia and Africa.^ If we inquire what characters 
are common to these Uvarias properly so called, we find that their 
flowers present a triple perianth and an indefinite number of carpels 
and stamens on a convex receptacle. The calyx is composed of three 
sepals, nearly free, or more commonly united for a very variable 
extent, sometimes even joined into an entire, or scarcely dentate sac, 
valvate or more or less imbricate when young. The petals, rounded, 
oval or oblong, often all equal or nearly so, are imbricated in the 
bud. The stamens consist of a narrow elongated obpyramidal con- 
nective, with two linear adnate extrorse anther cells, dehiscing 
longitudinally. Above these the connective is prolonged into either a 
swollen truncated head, or a blade of variable size and form, sometimes 
leafy and oblong or lanceolate. The carpels, inserted near the 
rounded or flattened apex of the receptacle, are formed of an ovary 
with indefinite anatropous ovules inserted in two vertical rows, back to 
back, along the inner angle. The usually short style, dilated into 
a stigmatiferous head at its apex, surmounts the inner angle of the 
ovary, the whole length of which is traversed by a longitudinal 
groove. The fruit is multiple, composed of a variable number of 
many- or one-seeded berries, with a somewhat contracted base, almost 


* P. MtrBLL., op. mt., iii. 1 .— Binie., FI. 
Austr., i. 61. — B. H., Chn., 965. — H. Bk., in 
Adanaonia, viii. 308. 

* Tobb.& A. Gbay, op. {See p. 187ynote2.) 

* L., Gen,, n. 692. — JusB., Gen,, 284.— DC.y 
Syst, Vtg,, 1 . 481,- Prod^^ i. 88 .— Spaoh, 

d JBuffbn, Tii. 519. — Ekdl., Gen,, n. 4717.— 
B. H., Gen,, 28* 955, n. 8. — BL Adm- 

fOll^ viii. 885«-<-Jrrol;erMi Nbox., n. 1097. 


* Blithe was the Brst to rednoe to the Old 
World a species of this genoB, vrhich, according 
to his predecessors, incloM a large number of 
Anonads from all countries, that are now revered 
to seven or dght diteent genera* But he h# 
at first niuted in tide oimgiom both 27fcrMPgiid 

anctiier Hgf ^ 
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always sessile or nearly so, more rarely stipitate (fig. 229). They 
vary greatly in form, being ovoidal, obovoidal, cylindroidal or club- 
shaped. TTie seeds, which contain a ruminated albumen and a 
small embryo near the apex, are separated from one another by false 
transverse dissepiments, to which answer circular external 
contractions, usually bnt little marked and sometimes 
quite wanting. The Uvarias are shrubs, often creeping 
and climbing. Their alternate leaves are usually covered 
with a more or less abundant down, as are the young 
branches, peduncles, calyces, receptacles, and fruits.' 
The fiowers are axillary or terminal, often leaf-opposed 
in the latter case, sometimes solitary, sometimes united 
into few-flowered cymes. About two-score species are 
admitted,* of which the number will probably have to 
be reduced. 

In the flowers of U. sphenocarpc^ (Ceylon), the petals 
are united for a certain height into a corolla, which 
falls off in a single piece. This character, which in 
certain other groups is considered of capital importance, can have 
none in the genus Uvaria, for in it we find every intermediate stage 
between the gamopetalous U. sphenocarpa, the species where the 
union of the petals is scarcely indicated, and those which are com- 
pletely polypetalous. 

Even besides Asimina there are other Uvarias of American origin ; 
viz., the Porcelias* of Peru, which possess all the essential characters 
of this genus, the sexual organs and perianth being exactly the 
^ame. The petals of both corollas are imbricated, especially those 
of the inner one.* The carpels are indefinite, and occupy the centre 
of a convex receptacle. Each contains an indefinite number of 



Uvaria rufa. 
Pig. 229. 
Berry. 


^ The hairs of which it consists are often 
stellate and are whitish, tawny, or rust-coloured. 

* See p* 195, notes 4-6. 

• Hoqk. a Thoms., I'l, Ind ,, i. 99, n. 7. — 
Thwaxt., JSimm , PI. Zeyl ., 6, n. 8.— Walp., 

iv. 46. We may make a section of this 
gfttna under the title of Bynuvwria to include 
l^iese spediee in whicdi the corolla thus falls off in 
a piece ; but we must recognise the fact 
jduiit hke eiact limits between thhi seotioe and 
Hkm MiKMng quite polypetalous species are 


often very artificial ; a proof of the little value 
of the genera ffexalobus, &c. 

* Ruiz A Pay., Prodr. FI. Peruv. et Chil., 
84, 1. 16; Syst., i. 144.— DC., P/odr,, i. 88.— 
Duh., Mon., 85. — Endl., Q-en., n. 4717. a.— 
B. H., Gen., 28, 956, n. 4. — H. Bn., Adaneonia, 
viii. 808. 

^ They grow for a long tithe, even after the 
expansion of the flower, and tb^ bases become 
gradoally contracted, espet^lly in the inner 
petals. 
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ovules, and becomes a shortly stipitate berry,' quite analogous to 
that of an Asimina. The Uvarias of this section are shrubs with 
alternate leaves and axillary flowers, solitary or united into few- 
flowered cymes. Their peduncles are pretty long and slender, often 
with a bract about half way up. We may add that several Porcdia 
flowers that we have dissected were becoming male by the more or 
less complete abortion of the gynaeceum. When this disappears 
entirely we find only stamens, inserted up to the very centre of the 
receptacle, which is even less convex than in the hermaphrodite 
flowers. We may then define Porcelia as consisting of American 
species® of Uvaria with hermaphrodite or polygamous flowers. 

Nor is there any great generic difference between the Uvarias and 
Sapranthm nicaraguemis^ a plant whose enormous flower^ possesses 
a trimerous imbricate calyx, and six large, equal, flattened, mem- 
branous petals, forming a double imbricate corolla. The carpels 
and stamens are indefinite, and formed exactly as in Asimina and 
Porcelia ; so too are the fruits. This section of the genus Uvaria is 
as yet only represented by one small tree, whose leaves are coated 
with a velvety down, like the twigs and peduncles. The solitary, 
leaf-opposed flower* terminates a peduncle which bears a leafy bract, 
and is distinguished by its foetid odour, and its dull violet-blue colour. 

In the Uvarias properly so called, as well as in those of the section 
Asimina, the inner petals are of the same size as the outer ones, or 
a little smaller, or rarely somewhat more developed. This last rela- 
tion is that found, though but little marked, in two types referred by 
most authors to a very different group* of this order, namely, Maren- 


^ This berry, whose external configuration is 
exactly represented in the work of Ruiz & Paton, 
is closely analogous to that of Uvaria, The seeds 
are sepaiated from each other by a thin soft 
prolongation of the endocarp. They are flattened 
and oval, and the arillary thickening of the outer 
coat is hardly indicates around the point of at- 
tachment, even less so than in Asimina triloba 
Dun. 

3 Only with some doubt have we referred to 
this group, our Uvairia Hahniana (Adansonia, 
viii. 847, n. 11), an American species, whose 
flruits (which have alone been examined) are very 
nearly those of Foroelia and Asimina, but whose 
seeds are regularly arranged in two paralM rows. 
The flowers are as yet unknown. 

» Seemank,^ Joum, of Bot It. 800^ t. lit,-*- 

VOh, I. 


B. H., Gen., 956 {Porcelia), — H. Bn., Ada$s- 
sonia, viii. 803. 

* The petals are "from four to iflx inches 
loiig.'^ 

They are thus represented by the author 
(Seemann). who describes thein> however, as 
axillary. The foliage of this plant appears very 
much like that of A, triloba, Aoooi^ng to the 
description, the imbries^ion of the eonflla appears 
to be more marked than in Asmineis but this 
character is one that may vary greaUy ha one and 
the same genus, as we shall see helow. 

• Ibat of the Jlji^rspildri^ df wWflh 
bus ^sflhsAfiy 


em<ma, often <toactetistisv is 
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teria' (Madagascar) and Anomianthu^ (Java). In all other respects 
their flowers and fruits present so exactly the structure of Uvaria, 
that we cannot remove them into distinct genera. As a section, 
we might strictly distinguish Marenieria by the arrangement of the 
flowers, which are borne on a long terminal peduncle ; but we have 
hardly any similar character to give a clear distinction between 
Anomianthus and those true Uvarias in which the interior corolla 
is a little the longer. In both types the imbrication of the petals is 
well marked, and the calyx is gamosepalous, forming a sac with three 
obtuse teeth in Marenteriaf and more deeply divided in Anomianthus. 
The flowers of the latter are nearly sessile, while in Marenteria they 
are, as we have said, on a long peduncle. 

EHipeia* is easily distinguished from the other Uvarias by its 
ovules being solitary instead of indefinite ; or there are more rarely 
two in each carpel. They are inserted at a variable height on the 
inner angle of the ovary, and are somewhat ascending. This 
character, which at first sight appears very significant, is, however, 
insufficient to establish a distinct genus in the order Anonacea ; for it 
has been shown® that many other genera that are perfectly natural and 
accepted by all authors as such, include species with uni- or bi-ovulate 
ovaries, as well as species with many-seeded fruits. Everything else 
in the three species from the Indian Archipelago which have been 
described in this genus,® being like the characters of Uvaria — the 
imbricate corolla, the numerous stamens, with the connectives 
dilated and truncated above the anther-cells, the alternate hairy 
leaves, the sarmentose stems — we can only retain Ellipeia as a 
section of Uvaria^ with one-seeded fruits.® 


^ Nobon., ex Dup.-Th., Gen. iVo». Madag,, 
18, n. 60.— B. H., Gen., 957, n. 23, a.— H. Bn., 
Adamonia, viii. 304, 325. — TInona Maren^ 
teria DC., Sgst., i. 487 ; Prodr. , i. 89, n. 4. — 
DtJN., Mon., 101. 

* ZojAa., Linncea, xxix. 324. — B, H., Gen., 
27, n* 26. — H. Bk., Adaneoma, viii. 304. 

* In another species from Madagascar, which 
we have desaribed under the name of TI. Com- 
mereonU {Adansonia, viii., 346), the sepals are 
nearly while the carpels are far more nume- 
rous than in Marenteria Dupetit-Thottaes, for 
this has only ihom three to dve in each flower. 
The flower o£ XJ. CammereonU is leaf-opposed or 
terminal on a shorter pedunde than in U, Maren* 
teriaf so ihit this spedeS is^ in most of its cha- 


racters, intermediate between the typical Maren- 
teria, and those sarmentose Uvarias of tropical 
Asia which possess terminal flowers on long 
peduncles, especially U. Narum Wall. 

* Hook. & Thoms., FI. Ind., i. 104. — B. H., 
Gen., 28, 956, n. 6. — H. Bn., Adansonia, viii. 
305, 335. 

‘ See Adansonia, viii. 175, 177, 180, 188. 

« Walp., Ann., iv. 60.— Miq., FI. Ind.-Pat. 
i. p. ii. 27 ; Ann. Mus. Lagd. Bat., ii. 9. 

^ This fruit is surmounted by a small apiculus, 
which becomes more or less lateral through the 
unequal development of the different regicms of 
the pericarp. 

* We have been unable to study the genu 
Spharoihalanms Hook. F. (Linn. Trans., xxiii 
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Finally, in this genus, as in most of this order, there are species 
whose flowers are normally diclinous, such as U. Burahol Bl.,‘ which 
some authors have made the type of a special section, under the 
name of Stelechocarpus. Owing to the want of a gynaeceum to the 
male flowers, the receptacle is covered with stamens to the very 
summit, and elongates into a cylinder with a conical end.* 

Thus marked out, consisting of nine secondary groups,' which we 
consider as only subgenera whose limits are not well defined, the 
genus Vvaria contains half a hundred species, of which about four- 
fifths belong to the Old World the rest come from the United 
States, Mexico,' and the north-west of South America.' 

Sagereed^ consists of trees from tropical Asia, of which the herma- 
phrodite, or diclinous flowers are closely analogous to those of 
Uoaria. The calyx consists of three pieces, united for a certain 
extent, and imbricated in the bud ; and the corolla is double, with 


166, t. 20 ; B. H., &en,y 23, n. 5), specimens of 
which are ra^'e in herbariums, that at Kew being 
probably the only one as yet known. According 
to the description given by the above author, 

insignia is a shrub from Borneo, with enormous 
alternate sessile leaves, cordate at the base, has 
flowers of an orange colour, ith a globular re- 
ceptacle ; sepals three, large, orbicular, rigid, 
membranous ; petals six, spathulate, in two 
verticils, imbricate (?) ; stamens iudednite, cunei- 
form, connective dilated and truncated above 
the cells; carpels indefinite (3-16), ovary sur- 
mounted by a very short obtuse style, and con- 
taining two (?) ventral ovules. The fruit is as 
yet unknown. Despite the external differences 
of size and form presented by the flowers and 
leaves of this plant, is it quite certain that it 
should constitute the type of a genus distinct 
from Vvaria 1 It is even possible that by its 
carpels, described as containing two superposed 
ovules, it becomes intermediate between the 
pluriovulate Uvariaa and Ellipeia (see Adan^ 
sonia, viii. 306, 336). 

^ FL Jas},, Anonao,, 18, t. xxiii. xxv. part.— 
ZoLii., lAnnoia, xxix. 803 . — Miq., FI, Jnd,- 
Bat,, i. p. ii. 22; Ann, Mus. Lugd, Bat,, 5i. 10. 
— Walp., Ann,, iv. 49. — H. Bn., Adantonia, 
viii. 829. 

* The stamens are very numerous, formed like 
those of most Vvarias, and nearly sessile. The 
petals are glabrous and very oonoave. Hie 
gyncDoeum the female flower is like that of 
a Magnolia on a small scale. The oarpehi ere 
numerous, short, covered with stfflT hairs, ^ The 
style dilates rapidly and is divkUd in^ taro 
lobes, as in many true Vvariao* The ondesiiic 


Vvaria. 
Sections 9. 


few in number ; there are only two or three in 
each row. The fruit is borne on a long thick 
peduncle. Miquel also refors V, Montana Bl. 
to this group (op. oit,, 21). 

( 1. Fwivoma, 

2. Syimvaria (H. Bn.). 

3. Asimina (Adans. — Orchido- 
carpum MlOHX.)^ 

1 4, PorceUa (R. & Pav.-— 9<»- 
( pranthns Sbeh.). 

6. Narum (Hook. & Thoicb.), 

6. Marenteria (Ditp.-Th.). 

7. Anomianlhus (Zoix.). 

8. Ellipeia (Hoox. k Thoscb.). 

^ 9. Steleohocarpue (Bl.). 

^ Dun., Mon., 82, 85, 88. — DC., Frodr,, i, 87, 
88. — A. DC., MSm,, 26. — Bl., FI. Jan,, Anonao^ 
9, 41. — Walp., Bep, i. 79 ; Ann., U, 19 ; ir. 45, 
49 ; vii. 60, 54 ,— Habv. & SoND., FI, Cap,, i. 8. 
— ZOLL., Linnaa, xxix. 803, 812, 824 (Ano- 
miarthus ). — Benth., Linn, TranB,, xxiii. 464; 
FI. SongJcong,, 9 ; F%, Austral,, i. 50.— Hook, k 
Thoms., FI, Ind., i. 95, 104 Uxq., 

FI. Ind.-Bat,, i. p. H. 22; Ann^Mw* lA^AmBat,^ 
ii. 2, 9 .— Thwait., Enum, FI, JSsyi, 6.— idbOH., 
FI. Vitiena,, 4.<^F. MUELI.., Hi. 

iv. 38 {Fitzalania), — H. Bn^ op. eU,, 840. 

* Tobb. k Qb., ep. It But*- 

Amor,, i. 829 (OroMdoearpm) ^ p. 

H. Bn., Adansonia, vHi. 81?. ^ ^ 

• Rxrxz k Pav., J¥oclr„84^t 
jSiBM., Jmtn, 

lAsft). s " 

880 » 
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SagercBa laurina} 
Fig. 230. 
Flower (^). 


imbricated petals. Above these parts, the floral receptacle forms a 
flattened head, with broad facets corresponding to the insertions of 
the stamens and carpels. The former are few in number, being 

about as numerous as the pieces of the pe- 
rianth; they are shaped like an inverted 
pyramid, with an extrorse two- celled anther 
dehiscing longitudinally, above which the 
connective expands into a truncate plate.' 
There are the six large scales external to the 
fertile stamens,^ which we should probably 
consider as sterile ones, which in S. laurina 
Dalz., for example (fig. 230), simulate a 
third corolla internal to the six normal petals. 
The carpels are either few in number, for we 
sometimes only count from two to six, or else indefinite. Their ovary 
contains along its inner angle an indefinite number of ovules in 

two vertical rows. The fruit consists of 
one or more swollen, nearly globular, 
one or many-seeded berries. The three 
or four species of this genus are In- 
dian plants," with alternate, glabrous 
coriaceous leaves, and axillary or lateral 
flowers, solitary, or more frequently col- 
lected into cymes. 

Tetrapetalum (fig. 231)‘ may be defined 
as TJvaria, with dimerous floral verticils. 
In fact, on the slightly convex receptacle, 
we find two much imbricated sepals, and 
four alternatively imbricated, rounded. 



Tetrapetalum volubile. 
Fig. 231. 
Diagram. 


' 'Hiese stamens have the prolongation of the 
connective above the anther-cells tapering and 
heat inwards, so as to recall pretty closely the 
fym of the stamens in MilUusece, and hence it is, 
n6 donbt^ that some species of Sagerma were 
OiMiially placed in the genus JBocagea. 

* £(. Bit., Admsonia, viii. 828. In fact, the 
Ihuti ^ thm flCides, as represented in 6g. 230, 
tfeiirtlilckneM end oonsistem^^ indicate a great 
lUttMdegy to the fertile stamens interior to them. 

border of each is divided into four 
eadi 6f whidi fippear/ to answer 
iolikeanannsitoif and we 


can even see three very shallow farrows on the outer 
face, that terminate above in the notches between 
the festoons. We do not know whether these sterile 
organs exist in other species than S, kmriHatDALZ, ; 
if so, the descriptions make no mention of the fitict. 
® Ouatteria laur^olia Qbah., Cat. Bomb., 4. 

< Hook. & Thoms., FI. Ind., i. 98 .— Geah., 
Cat. Bomb,, loc. cit. — Walp., Bop., i. 76 , 4, 
Ann,, iv. , 60 ; vii. 60 .-— ThwaIT., Bmm. JPl, 
Zegl., 6. — , FI. Ind.-Bat., i. p. ii. 21 ; Ann. 
Mu 9. JUigd. Bat., ii. 10 ., 

* Miq.. Am. Znffd. Bat, ii, 8.— B.H., 
Om; 966, n. 2 a.— H. Bk., Adamoma, viii. 886. 
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concave, caducous petals. The stamens and multiovulate carpels are 
exactly those of Uvaria. The fruit is as yet unknown. Only one 
species of this genus has as yet been described,' a shrub from Borneo, 
whose flexible twining branches are covered with alternate leaves, and 
whose flowers are arranged in dense leaf-opposed or lateral spikes. 

In Cananga^ the flowers are constructed on the same plan as in 
Uvaria, differing only in a few characters of secondary importance. 
The receptacle is convex,’ bearing 
in succession a calyx of three sepals, 
valvate in the bud, and two corollas 
each of three equal, or nearly equal, 
petals imbricated in the bud, and 
spreading on the expansion of the 
flower. The stamens are very nu- 
merous, and closely packed in a 
spiral; their anthers are extrorse, 
with two parallel cells, surmounted 
by a truncated dilatation of the con- 
nective. Above the androceuni, the 
apex of the receptacle presents a 
circular platform, often surrounded 
by a slightly projecting rim. On this 
surface are inserted the indefinite car- 
pels, each consisting of a one-celled 
ovary, surmounted by a nearly sessile swelling covered with stigmatic 
papillae. At the base of the ovary is a placenta, bearing an as- 
cending or erect ovule, with its micropyle outwards and downwards. 
The fruit is multiple (fig. 232), consisting of an indefinite number 



Cananga (Gnatteria) Schomhurgkiana, 
Fia. 282. 

Fruit. 


* T, vohibile MiQ.> loc, cit. Nearly all the 
organs of this plant are covered with rufous hairs, 
like those of most Uvaricu, 

* Aubl., Quim.., i. (1775) 607, t. 244 

(Rtjmph., Herh, Amhoin,, ii. (1741) 196, t. 65 ; 
Hook. F. & Thoms., FI, Ind„ i. '[29),—Guat- 
teria R. & Pav., Frodr, (1794) 86, 1. 17 (in Awjtt, 
Fhr. Asiatic.), — Dun., Afofi., 60, t. 30-82. — DC,, 
Sgst,, i. 602; Frodr, ^ L 98*— Endl,, n. 

4721. — B. H ., Gtn,t 28, n. 7. We have explained 
(Adamonia, viii. 836,) why the neme vH 

Aublxt should in any case retain Its prloidty, 
though it does not ap(]^ tothesamepto^iithe 
genus of BuHBBiUfl. These last iir% la 


our opinion, Unonas, and the name of Brndioria 
was only created by Ruiz & Patok nineteen 
years after the publication of Al|3U(nT’8 work; 
BO that the name Camnga, e» apt>U^ ^ 
Aublxt, has st^ nineteen years* pncgity* 

^ It is often domeHthaped, except in that su- 
perior truncated part (tom# 
forming a sort of platfoms Mm 

gynsDceom, and k samnmM o snkft 
pad, of whi(di ThknA 

he ocmsidered aofiiing ^ titan i 


tidepedkt 
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of stipitate one-seeded berries. The erect seed contains ruminated 
albumen, and a nearly apical embryo. This genus consists of trees 
and shrubs from the warm regions of America ; about fifty species 
have been described.' They have alternate leaves ; and the flowers, 
solitary or united into few-flowered cymes, are axillary, lateral, 
terminal, or sometimes leaf-opposed. 

In Aheremoc^ the petals are imbricated, as in TJvaria and Cananga ^ 
and the carpels are multiovulate, as in the latter. The style sur- 
mounting them often tapers into a sort of sharp horn. But the 
fruit does not consist of a number of stipitate berries, arranged in an 
umbel as in Cananga ; its structure is usually similar to that of the 

Anonas, which we shall study a little later 
on. It is an ovoid or spherical, fleshy or 
woody mass, formed by the union of all 
the carpels ; a union which may be so 
intimate as almost to obliterate all traces 
of the different styles on the surface of the 
fruit (fig. 235). In others we can dis- 
tinguish tJieir tips as more or less promi- 
nent points •* and it may happen that the 
berries, almost woody, are free to the base ; 
but in that case the common receptacle 
swells into a thick pyriform, or nearly 
pyriform mass, to support them, the whole always presenting a 
very peculiar aspect.® The seeds are arillate, with very copious, 
fleshy, ruminated albumen. In one species of this genus, described 




Aberemoa (Fvscsa) lougifolia. 
Fig, 234, 

Diagram, 


* Walp., Rep.y i. 82 ; ii. 747 ; Ann.y iv, 72 ; 

▼ii. 52. — DC., loc. at. ; Icon. Delesa., i. 24, t. 
90.— A, DC., 40.~-A. S. H., FL Bras. 

Mer,y L 3f>. — Maet., FI. Bras,, Anonac.y 25, t. 

— SCHLTL , LinncBay i%, 320. — Pl. & 
Tkiaha, Ann. 8c. Nat.y sdr, 4, xvii. 31.— H. 
BK*, Adansoniay viii. 268. 

* Aitbl., Chtian , i. 610, t. 246. — H. Bn., 
ABamtoniay viii. 336 . — Buguetia A. S. H., FI. 

!. 35, t. 6, 7. — A. DC., M4m., 
Chn.y 11. 4722.— B. H., &en. 23, n. 
Bw., Adansonia, viii. 326. — Cardiopeta- 
Um lAnnasay ix. 828. 

* r«o^tade sometiines firesents the same 
fytm «• in thU geuos; ite sBinmit is concave in 

hraotwM Habt. The petals, often 
mmHiA ft dork spot at the baip, may 


be very thick and, as it were, shagroened, like 
those of Asvmna triloba ; this is very marked 
in Anona fmfuracea A. S. H. {FI. Bras. Mer., i. 
34, t. 6), which is an Aberemoa. 

^ Some species, such as Anona oalgcinay Sag. 
(Guiana) have the carpels hardly distinct in the 
green fruit, but when ripe they fall off from the 
common receptacle, together with the seed that 
each encloses, no longer surrounded by the 
pericarp towards its base. 

* This is the case in Buguetia lemoeolata A. 
S. H., the typical species of the genus Buguetia. 
Its carpels are free to the base, and the common 
receptacle supporting them is swollen into a sort 
of woody pe#, with one facet corresponding to 
each carpel 
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by Aublet* under the name of Anxma longifolia (figs. 233, 235), the 
outer stamens are sterile and transformed into imbricated petaloid 
blades, while the surface of the ripe fruit is also nearly smooth, features 
sufi^cient to characterize a special section of the genus Aberemoa.* 
This genus consists of South American trees and shrubs, whose 



Ahttemoa (JW<Fa) longifoUa 

Fig, 233 Fig. 235. 

Inflorescence. Fruit. 

alternate leaves and young branches are usually covered with scaly 
or stellate hairs. The flowers are solitary, or in uniparous two- 
flowered cymes,' either terminal, leaf-opposed, or lateral.' About 


* Oman.f 1. 616, t. 248. — Buguetia longrfolia 
H. Bif., loo, c%t, 

* Wr have called it Fuecta (Adamonia^ viii. 
826). This section is also distinguished by its 
inflorescence, by these petaloid staminodes ex- 
ternal to the fertile stamens, by the union of the 
styles at the top into a single mass, and by the 
structure of the fruit, which Anally becomes a 
spherical woody mass, like a wooden ball hollowed 
out into monospermous cells and whose surface 
gives but little indication of the fact that this 
multiple fruit really consists of a large number of 
ovaries originally free (see flg. 285). 

® It is in this way that they are arranged in 
A, long^oUa^ represented in flg. 288. Moreover 
we see that the bracts on the axes of the 
generations may have leaf-buds in th^ axUs* 


There are also two flowers of diflhrent generations 
in the inflorescence of Anonal nm^^ora Btnr. 
{Mop,, 76; DC., Prodr,, i. 86, n. 24; Jeon, 
Deless , i. 23, t. 87), which is an Aberemoa, bat 
whose speciflc name must needs be olianged for 
this reason. Accordingly we have proposed (Adam^ 
sonia, viii. 827) to call it DugwfHa CfandoUei, 

* The situation of the inflorescence is lateral 
in A, longifolia. The nniparons i^yme rea^y arises 
fVom the axil of a leaf, a leaf that has al]M)i% 
fallen, on a last year’s hranek Betide it, ai^ 
from the same ax^ a yomig hiailoh dee elepep jit 
the same time. Kow ^ hadoreseence Ite 
np and remains united to $ very variidde esMibt'' 
l^iUpedoBcle e^hertetimy^y hnsnoh# 
the hyfcyCariaM^l 
be obserirod laf 
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fifteen species are known, most frequently described as belonging to 
the genus Anona ;* in fact, we may say that Aberemoa is Amna with 
all the petals imbricated. 

Cleistochlamyf has small axillary sessile flowers of the same general 
structure as in Cananga and Aberemoa : the imbricated petals are 
inserted on a slightly convex receptacle, as are the indefinite stamens, 
whose extrorse anthers are surmounted by a truncate dilatation of the 
connective ; above the stamens are the uniovulate carpels, of variable 
number,’ with narrow, slightly capitate styles. But the calyx is a sort 
of irregular sac, at first closed, and afterwards tom irregularly into two, 
three, or four unequal parts. The fruit consists of several elongated, 
stipitate, one-seeded berries. But one species’ of this genus is 
known — a small glabrous tree from the east of tropical Africa, with 
oval-oblong leaves ; its habit is that of several species of Popowia, a 
ffenus to which it was at first referred. 

Oxandra’’ has small flowers, like Cleidocldamys ; but the calyx 
consists of three imbricate leaves, not of a valvate sac of one single 
piece. The six petals are imbricated, as in 
Uvaria ; and the stamens are of the form termed 
“ stamina MiliuMarmnP They are indefinite, 
but not generally numerous, any more than 
the carpels. Taking, for instance, the flower 
of 0. espintancf (fig. 236), we see that the 
androceum consists of only a couple of rows 
of stamens within the perianth. These are 
lanceolate in form, and end in a long point, 
which is simply the apex of the connective, 
and is quite continuous with the filament. 
To the outer face of this body are applied two parallel linear, 
extrorse anther-cells, dehiscing longitudinally. The carpels are 
five or six in number, grouped into a crown on the slightly 



Oxandra espiniana. 
Fio. 236. 
Flovier (f). 


* Mabt., FI. Bras., Anonac., 22, t. 6. — 

loc. eit., 820, 328, — Walp., Rep., i. 
8^; ih W ; Ann., \. 17; lii. 813; iv. 57. 

* Ol4T.t Jov/m. Linn. Soc., ix. 175 — B. H., 

6, a. — H. Bn., Adansonia, viii. 

m. 

* are tVom five to ten. The ovule is 
neat^ with the micrepyle downwards and 


* C. Kirkii Oliv., loc. cit. — Popowia ? Kirkii 
Benth., Linn. T/ans., xxiii. 470, n. 2. Tlie 
species was found on the banks of the Zambesi by 
Dr. Kiek in Livingstone’s expedition. 

« A. Rich., FI. Cub., 20, t. viu.-~H. Bk., 
Adansonia, viii. 168, 836.— B. H., &&n., 
29, n. 39 (A. S. H.. FI. Bras. Mer., i. 41). 

® H. Bn., loc, cit., 166 . — Rocagea espUUana 
Speucb, ex Benth., Jowm, JAm. Soc., v. 71* 
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flattened summit of the receptacle. The ovaries taper into a 
hooked style, with a stigmatiferous apex, and contain a nearly 
basilar ascending ovule with the micropyle downwards and outwards. 
The flower is home on a peduncle, which, like that of Chimonanthus, 
bears imbricated bracts all over its surface ; they are analogous to 
sepals, and become shorter as they are lower down. Here they are dis- 
tichous, thick, and scarious. In other species, such as 0. lanceolata' 
and laurifolia,^ these scales do not occupy the whole length of the 
peduncle, but are massed together near its base, to which they form 
a sort of sheath or involucre. The form of the perianth is here 
somewhat modified. The flower-bud, nearly globular in 0. lanceolata, 
becomes elongated in 0. lauri folia, chiefly through the conformation 
of the petals. The stamens and carpels are numerous in the latter 
species. Four or five" species of Oxandra* are known — shrubs from 
the Antilles and the north of South America, with alternate entire 
leaves, and a fruit consisting of a variable number of one-seeded, 
shortly stipitate berries. 

B. UnonEjE. — T his secondary group is named after the genus 
XJnona^ which differs from Uvaria in one essential point only : the 
fact that its corolla is valvate, not imbricate, in sestivation. In all 
else the flowers of that section of the former genus termed Pseudo- 
JJnona^ are perfectly similar to these latter — the trimerous calyx ; 
the nearly equal, sessile, flattened petals spreading on the expansion 
of the flower ; the indefinite stamens inserted in a spiral, and each 


' H. Bn., loc, ciLt 168, n. 4. — O. virgata A. 
Rich., loc, cit . — Uvaria lanceolata Sw., Frodr, 
(1788), 87. — U, virgata Sw., FI. Ind. Occ. ii. 
(1800), 999. — Cananga virgata DC. — Quattena 
virgata^ DuN., Mon.^ 183, t. 31 ; DC., Frodr., 
i. 94, n. 14. — Drtmgs lanoea PoiT. — Bocigea 
virgata B. loo, cit. 

^ A. Rich., loc. cit,; H. Bn., loc. cit,, n. 
8. — Uvarta lawnfolia Sw., loc, cit . — U, exceUa 
Vest., ex Vahl. — Cancmga laur^olia DC, — 
Ouoitteria laur\foUa Dun., op. cit,, 132, t. 32 ; 
DC., loc, cit,, n. 15. — Bocagea lavit^oUa B. H., 
loc, oU. In these species there is always a single 
ascending nearly l^ilar ovule. The petals are 
broad and short in O. lanceolata, ikr longer and 
narrower in proportion In 0. lawr^oUa. In both 
plants the stamen is like a thick fleshy elongated 
spindle, very acute at the apex; the cells are Uke 
linear rods applied to the outer lurlkoe of the 
stamen ; and the fllament, the body of the oonneo- 
tive, and its long apical point ibnn one oonMnnous 
whole. The oaipels and stamens are oonskrticted 


on the same plan in O, lawrifoUa and Umceo^ 
lata. 

* The latter would be the only true number if 
it were shown that Bocagea leucodermU SEBXTOfi 
(Benth., JotMm, Linn, Soo., v. 71; H. Bw., 
op. cit., 167) is also a species of Oxandra ; but 
its flowers are very imptrfectly known, 

♦ A. Rich., loc, cit, — Pl. k Tbiana, Ann, So. 
JVo^.,s4r.4,xvii. 36. — H. 'Bv.,op,eit.,lG6,lBlf,lB9» 

^ L. Fil., Suppl,, 270. — JirB8„ Qm*, 288; 
Am, Mus,, xvi. 340. — Dtnr,, 99, t. 26, — 

DC., Sgst., i, 485; JProdr,, i. 88.-^tAOB:, JSnit, 
d Bnff, vii. 617. — Bkbl., Gen.^ B, 4717, 4.-^ 
B. H., Gen., 24, 956, n* 13.— A Bb., AA meo m a^ 
viii. 175, 8^ 6^* JOakanga Bitkfm. 
dorum Dttk. y^KenUa Bl. 

JPolgaUkia Bis^Aneema F. 

hCiQ. k. £m, 

k Tun. (see A. 
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surmounted by a dilatation of the connective ; the carpels also of 
variable number ; the numerous ovules inserted on the inner angle ; 
the compound fruit consisting of many-seeded berries, with the peri- 
carp but little or not at all strangulated in the intervals between 
the seeds. The species not belonging to this section are dis- 
tinguished by the strangulations being, on the contrary, very well 
marked, so that each berry looks like a chaplet mth a variable 
number of seeds. Each compai'tment contains a single suspended 
seed, with ruminated albumen (figs. 237, 238). 

Under the generic name of Canangd has been distinguished an 



Unona discolor. 

I'lG. 237. Fig. 238. 

Berry. Long, section of berry (|). 



Unona [Canangium) odorala. 

Fig. 239. Fig. 240. 

Diagram. Stamen (-J). 


Indian species, V. oJorata^ (figs. 239, 240), introduced into almost 


carpels have no strangulations between the seeds. 
But these strangulations exist, on the contrary, 
and are sometimes very well marked in the 
species called Desmos (Dun. ex DC., Sgst.,\. 498) 
and Dasymaschalon (Hook. & Thoms., loc. cit., 
184). The nhole of the species in which these 
contractions are wanting or but slightly marked 
are included by De Candolle in his section 
Unonaria (SysU i. 486; Prodr, i. 89), which 
includes several species alien to the genus Ufiona. 
His sec^ (Etania {Prodr., i. 90) only included 
U. hripetala DO. {Sgst., 1. 4)90.) 

^ BtnfPA., Eerl, Amhoin,, ii. 195. — Hook. & 
THOIf0«> Ind*f i. 129.— B. H., Oen., 24, n. 12 
(see Aitbl.). 

* Dtrv., Jfon., 107, t. 26. — DC., Syst., i. 492 ; 
iVwIr., i. 90, TL 18.— r. leptopetala DC., Syst, 
L 496; Pradr^ i, 91. n. 30; toon, Deless,, i. 28, 
1 68f— IT* wMina GBESTJr., Fruet, li. 1. 104, f. 


2, — Bl., FI. Jav., Anonac,, 31 (nec Dun., nec 
Roxb.). — Vvaria odorala Lamk., Biot., i. 596. — 
U. Cananga Vahl, ex Hook. & Thoms. — U. 
ttxilla/ris Roxb., FLInd,, ii. 667. — U. Qarineri 
DC., Prodr., i. 88, n. 3. — V.farrcta Wall., Cat., 
n. 6460. — Cancmga odorala Roxb., FI, Ind., ii. 
^61. — Wall., Cat., n. 6457 , — Blume, Bijdr., 
14; FI. Jav,, Anonac., 29, t. 9, 14 B. — Hook. 
& Thoms., FI. Ind., i. 129.— Walp., Ann., iv. 
64. In this plant the petals are more or less 
elongated. TTic receptacle is convex, but Its 
summit is slightly hollowed out at the insertion 
of the gynsBceum. The stamens often stick 
together by the sides of their glandular connec- 
tives. It may happen that some of the outer- 
most contain no pollen ; they are then only simple 
petaloid scales. Tlie seed may possess an aril 
with two well-developed Uteral lobes ; but this 
organ is sometimes rudimentary. 
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every warm climate, whose corolla is much elongated, while the sta- 
mens are surmounted by an acute prolongation of the connective. 
The berries are slightly contracted between the seeds. The other 
differentiating characters cited to separate this plant from TJnona 
having no real existence, we have thought it right not to retain it in 
a distinct genus. 

In certain other Unonas which form the section Bas^maschahn' 
the outer petals become far more elongated stiU ; the inner ones 
remain small, or are even altogether wanting. This is usually the 
case in the flowers of U. longijlora^ in which the corolla is as much 
as from 2| to 3 inches [ 6 to 8 centimetres] in length. The number of 
ovules is often not great in the carpels of this species; certain 
ovaries contain no more than two, inserted at variable heights on the 
inner angle.’ This number is constant in certain species from tropical 
Asia ; and it has been impossible to separate them generically from 
the other Unonas, for there is no dissimilarity in any other character. 

It has been proposed to establish a fresh genus Meiogyne* for a 
Javanese Uvaria, whose flowers have rather short buds, and only 
five, four, or even three carpels. This generic section has not been 
adopted. It has been truly remarked with reference to this, that 
there is an African species of Unona,’’ which we cannot exclude from 
the genus, with a corolla differing in form from that of Meiogyne, 
but, like that plant, with but few carpels. Now this species has all 
the essential characters of the American Unonas described xinder the 
name of Trigyneia.^ The perianth of the latter may have exactly 
the same conformation, and the generic name shows that the same 
reduction' in the number of carpels has been observed in the proto- 


‘ See p. 201, note 6. 

^ Rctcb., Plant, Coromand,, iii. 87, t. 230; 
FI, Ind., ii. 668.— Hook. & Thoms., FI, Ind,, i. 
184. — Walp., Aim,t iv. 67. — H. Bn., Adan^ 
«oma, viii. 176. The single whorl that repre- 
sents the corolla may be even reduced to two 
equal or unequal pieces, free, or united for a very 
variable height. 

* They are sometimes almost superposed. 
Nevertheless each is placed on one lip of the 
placenta. Sometimes the one is almost bfwilar : 
by this means we cannot distinguish this plant 
from FoljfaUhiat properly so called. 

^ Miq., Ann„ Mub. Lngd* Bat.^ U. 12«— 
B. H., 0-en,t 986, n. 18.— -H. Bk., 

\iii. 837. Aneanat too, has been proposed as a 


distinct genus, simply on account of the small 
number of its carpels. 

* B. H., Gen„ loc^ cit , — tT. OUveriomo 
H. Bn., AdanBonia, viiL 807. In this special 
most of the organs are covered by veiy flneacaly 
hairs. There are from three to 8ve oaqpels. In 
the former case they are superposed to the outer 
petals. In the bud the eoroik bee exactly the 
same form as that of certain epedes of Jfrlo- 
dorum, a triangular pyramid, with emhewbai 
blunted angles. 

« SoRLTL., LirnMo, hu 
Idtm. 8oe^ V. 13^ ^ ti. 

H. Bn., 

? The of mpm li idta* 
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type species.' Many other species have since been observed in 
Guiana, Brazil, and Peru,” in which the carpels become as numerous 
as in the true Unonas of the Old World. In some of the latter 
the carpels are, as we have seen, few in number. In Monocar- 
pia‘ there is only a single one, and yet we cannot retain it as a distinct 
genus, for many other perfectly natural genera of the same order 
contain species with several ovaries as well as species with only 
one. 

Melodorum* has been considered by some as a section of the genus 
Unona, by others as a perfectly autonomous genus. It has, however, 
the indefinite multiovulate carpels and the valvate perianth of the 
true Unonas. The corolla, it is true, may undergo very great modi- 
fications in the form and thickness of its parts. In certain species 
it is all together globular in the bud, while in others it has exactly 
the same form that is common in Xylopia, a form even exaggerated 
in Pyramidanthe.^ Only this character cannot be considered of any 
absolute value, as there are species of Melodorum with conical buds, 
whose petals are exactly those of some Unonas, and, on the other 
hand, we may have globular buds in the latter genus. 

The same observation applies to Kentia^ whose general floral 


Bentham & Hookee {Oen,j 956, n. 13) refer to 4717, a. — B. H„ Qen,, 28, 958, n. 31 — Miq., 

the genus Unona (see p. 203, note 4). FI, Ind. Bat., i. p. ii. 34 ; Ann. Mus. Lugd. 

^ Trigyneia ohlongifoha Sciiltl., loc. cit. — Bat., ii. 87. — Hook. & Thoms., FI. Ind., i. 116. 

Uvaria trigyna Mabt., FI. Bras., Anonac., 40. — Thw., Enum. FI. Zeyl., 6. — Zoll , Linntpa, 

* H. Bn., Adansonia, viii. 179-181. We xxix. 317. — Benth., Linn. Trans., xxiii. 477 ; 

have referred to this group the following species : FI, Austral , i. 6ii. — Walp., Ann., iv. 6*7. — 

1. Anona pedAinculaHs Stefd; 2. Ucarta H. Bn., Adansonia, viii. 296, 306, 328. — (an 

yuatterioides A. DC; 3. Anona Perrottetii Loue., FI. Cochtneh., cd. Ulyssip., 851?). — 

A. DC. In a plant that we can only consider Cyathostemma Geiff., Notul., 707, t. 650. 

as a form {lameolata) of this last species, we * Miq.> Ann. Mus. Lugd. Bat,, ii. 39. — 
have only found one ascending ovule in each H. Bn., Adansonia, viii. 829. — Several species 

carpel, just as in our Trigyneia rufescens {loc. of Melodorum, properly so called, present this 

dt,, 180, note 1), while in T, Mathewsii Benth. elongated form of the flower-bud, as Bentham & 

and the species above enumerated, the number of Hookee very justly remark {Gen., 958). Others 

ovules is greater. In the former case, the seed have a conical bud, with the petals of a uniform, 

is ellipsoidal, with a longitudinal ridge along its or nearly uniform, thickness all over, as in certain 

edge* When the seeds are numerous, they are species of Unona and Polyalthia. Others again 

reduced to flattened disks, piled up like a rouleau have a globular bud, like that of Anona ghbi- 

of ooins> and the projecting circular rim is hori- flora. The stamens are often surmounted by an 
aontal/occup^^^^g jwrtion of the surface acute prolongation of the connective ; but this 

of the seed that is not in contact with its character has no absolute value, being wanting in 

n^ghbours. several species of Melodorum proper. In 

• MiQ-t JBo/., ii. H., M. africanum Benth. {Linn, Trans.^ xxiii. 

05^ n* IS, o.— H. Bis., Adamsonia, viii. 477), we have observed that tlie outer stamens are 

often transformed into petaloid scales, as occurs 

^ 116 (sect. Z7«<w<8).-— Bl., FI. in several species of Aherefnoa, Xylopia, &c. 

18» (sect. UoarifB). — DC., • Bl., FL Jav., Anonac,, 71, t. 68 (sect. 

i^407 Frodr,, i. 91 . — Ekdl/, Gen,,ii, Polyalthia). — B. H., 04^,, 28, n. 81 (2)._ 
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organization is the same as in Melodorum, but whose ovaries only 
contain one or two ovules inserted at a variable height on the inner 
angle. The corolla often forms a triangular pyramid in the bud and 
the upper halves of the petals have thick edges, while the lower halves 
alone are hollowed out, and as it were moulded on the sexual organs. 

The limited number of ovules has not been made use of to sepa- 
rate Keniia from Melodorum proper. Indeed, it could not be, be- 
cause this character is considered valueless in many other generic 
groups, and because there is a plant from Guiana whose ovaries only 
contain one or two ovules,' which we cannot separate from the 
multiovulate American genus Trigyneia. Between this plant and 
the pluriovulate Triyyneias we have a very good transition, as we 
have shown, in the typical species of the section Unonastrum,^ a 
Mexican plant with from two to six ovules® in its ovaries. Its 
young seeds, few in number, are inserted either near the base or at 
a variable height on the internal angle of the ovary, according as the 
missing ones are the superior or the inferior ones. 

Among the Old World XJnonas also there are species whose 
carpels are almost constantly biovulate; they have been termed 
PoJyalthia* and have been erected into a distinct genus. The 
corolla is of very variable form. When they have but a single 
ovule they are termed Monoon or Trivalvaria* when in addition to 


Mitrella Mtq., Ann. Mus, Lugd, Bat., ii. 38. 
B. H., Qen., 958. In the flowers of Melodorum 
ptsocarpum, for instance, the corolla is nearly 
globular in the bud. The outer petals are very 
thick, with very broad borders above, while their 
bases are, as it were, hollowed out internally to 
lodge part of the other corolla. The pieces of 
the latter are narrower, shorter, and thinner, but 
are also sessile, and their thickened apices project 
like the keystone of the hanging vault they 
form in the centre of the flower-bud. Above 
the anther-cells the stamens only present a some- 
what elongated prolongation of the connective, 
obtuse and dilat^ at the apex. The interior of 
the ovary cells is fiiU of a thick, gummy juice ; 
and in the inner angle we see two ovules, one 
inserted a little above the ovary, about halfway 
up the cell. They are ascending, with the 
micropyles looking outwards and downwards, 
while, owing to a slight obliquity, their chalazal 
ends are near one another. In the prototype of 
the section Kewtia, that is, FolgaUKia KmtU Bit, 
(MitreUa Kentii Miq., Ann, Mnt, Lugd, !i. 
89), by their apposition in the bud the pieces of the 
enter cm^^lla form a sort of three-sided pyramid. 


* T.Perrottetii, var. lanceolata'Si.Bs,, Adan- 
sonia, viii. 179, note 5. 

* T. Galleottiana H. Bn., op, cii,, 181, note 1, 

268 . 

3 Four is the commonest number, echelonned 
along the internal angle of the ovary ; but they 
are inserted nearer the top or the bottom 
according as the lower or the upper ones are 
wanting. 

* Bl., FI, Jav,, Anonac,, 70, t. 33, 34 (ex 

part.). — A. DC., MSm., 89. — Endl., Gen., n. 
4713 (ex part.). — Miq.. FI, Ind,-Bat,, i. p. ii. 
43 ; Ann, Mus, Lugd, Bat, ii. 18. — Hook, k 
Thoms., FI. Ind., i. 137.— Space, Suit, d 
Buff on, vii. 505, 510. — Zoll., Linnaa, xxix. 
321. — Seem , FI, Vit., 4, t. iii. — Thw., Fmm. 
FI, Zeyl,, 9. — B. H., G^w., 26, 966, n. 17. — 
WAiiP., Ann., iv. 68 ; vii. 55.— Bbnth., lAnn. 
Trans,, xxiii. 470 ; FI, Austral , i. 51.— H. Bn., 
Adansonia, viii. 175, 348. , 

* Miq , Ann. Mus, Lugd. Bat., ii. 16* — B- H., 
Oen. 966, n. 17. — H. Bn., Jjdansonisi, yB, 
887* 

* Mlcj., Atm. Mtt*- Xiyrf. ii. M.— 

B. H., Omt.,he. dii— H. Bw, lae. eit. 
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this the petals, shorter, thicker and more angular, give the bud a 
pyramidal form. Finally, there is in this genus a plant which, with 
the same general floral organization as in K Oliveriana, has a gamo- 
petalous corolla which falls in a single piece. It was called Ifecca- 
lobuA brasilienais' and was afterwards brought near Trigyneia properly 
so called. It is certainly to Unona what those species of Uvaria, 
whose petals are united at the base, are to that genus. 

Thus formed by the union of a large number* of genera kept 
separate by the most recent authors, the genus Unona contains 
about eighty species from tropical regions of both hemispheres, of 
which only about one-tenth belong to America.* They are trees 
or shrubs, sometimes creepers, almost always glabrous, with alternate 
exstipulate leaves, and flowers solitary or grouped into few-flowered 
cymes, axillary, extra-axillary, leaf-opposed or terminal. From the 
preceding description we see that we may very well describe Unona 
as Uvaria with a valvate corolla, and hence those species of Uvaria, 
Asimina, and Ancana, in which three petals are valvate at a certain 
period, form a passage between the two genera, which could not be 
placed in tribes separated by impassable limits.^ 

Anaxagorea^ is the name given to certain plants with the flowers 
of certain Polgalthias or Kentias, but whose fruit is a one- or two- 
seeded follicle. The calyx consists of three membranous or valvate 
sepals, free, or cohering below, spreading or reflexed on the expan- 
sion of the flower. The petals are valvate, of very variable thickness 
according to the species, and the inner ones are as large as the outer 
ones, or smaller.* The receptacle, more or less convex, then bears a 


* A. S. H. & Tul., Ann. Sc. Nat,, g4r. 2, 
xvii. 138, t. 6. — Trigyneia B. H., Oen., 24, n. 
II ; 25, n. 15. Except for its united petals this 
species comes very near our Unona Oliveriana. 
(see p. 208, note 5). 

1. Unonaria (DC.) {Pseudo- 
Unona Hook. & Thoms.). 

2. Desmos {l.ovvL.). 

8. Dasymaschalon (Hook. & 

Thoms.). 

4. Ancana (P. Muell.). 

Unona. / 6. Meiogyne (Miq.). 

Sections 15. | 6. Trivalvaria (JAict.). 

7. Cana/ngium {Cancmga Hum- 
ph., nec Aubl.). 

8. Pyra/midanihe (MiQ.). 

9. Melodorwn (Bl.). 

10. Unonaotrwn (H. Bn.). 


Unona, coxiid 
Sections 15. 


/ll. Trigyneia (Schltl.). 

12. Kentia (Bl.) {Mitrella MiQ.). 

13. Polyalthia (Bl.). 

14. Monoon (Miq.). 

,15. Monocarpia (Miq.). 

* The sections Trigyneia and Unonastrum 
(see pp. 203, 205). 

* On this subject, moAdansonia, viii. 809. 

* A. S. H., Bull, Soc. PhilomaU (1825), 
91. — Bl., FI. Jav., Anonac,, 64, t. 82. — A. 
DC., Mem., 35.— Endl., Oen., n 4719. — ^A. 
Gbay, Amer. Fxpl. Fxped., i. 27. — B. H., Oen., 
25, 957, n. 18. — H. Bn., Adansonia, viii. 328, 
838. — Ehopalocarpus Teism! A; Binnjcnd., ex 
Miq., Ann. Mus. Lugd. Bat., ii. 22, t. 2 (neo 
Boj.). 

* The outer petals are sometimes membranous 
like the sepals, as is seen in A.prinoidei A. S. H, 
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variable number of stamens inserted in a spiral, either all fertile, con- 
sisting of an elongated or lanceolate blade, to the outer face of which 
are applied the two parallel anther-cells, or else the innermost 
sterile and reduced to imbricated petaloid starainodes (fig. 241).’ 
The carpels are indefinite : each ovary, surmounted by a style of 



Anaxagorea acuminata. 

Fia. 241. 

Diagram. 



Pig. 242. 
Frnit dehiscing 


variable length,® encloses two ovules inserted on the inner angle at 
a variable distance from its base they are ascending, with the 
micropyle external. The fruit consists of a variable number of 
follicles that open along the inner edge (fig. 242). They often end 
in a point and taper into a long foot at the base ; and contain one 
or two smooth seeds,^ in which the embryo occupies the apex of 


{Xylopia prinoides Dun., Mon.y 122, t. 16) and 
javamca JiL. But the inner petals of the for- 
mer species are thicker and more fleshy, with 
valvate, slightly bevelled edges. In some Ame- 
rican sjeoies the thickness of the corolla be- 
comes considerable. That of A. acuminata A. 
S. H. (A. hrevipes Spruce) especially has the 
inner petals very much developed, coriaceous, and 
as thick as they are broad towards the summit. 
Towards the base of each is a deep hollow on the 
inner face which contributes to form a chamber 
for the sexual organs, thus assuming nearly the 
shape of a sabot ; but this face is flat above, where 
the transverse section of the petal is nearly an 
equilateral triangle. In Bhodooarpus on the 
contrary the inner petals are thinner and nar- 
rower than the outer ones ; but these points of 
dissimilarity are not of generic importance. 

^ It is just on the presence or absence of these 
that are founded the Bubgenera Anaxanthua and 


AgoranthuSf the former having all its stamens 
fertile, and the latter " Stamina intima elonyata, 
cvpice torta, antheris parvis effatis** But those 
are wrong who with Endliohbb {loc. ctf.) would 
limit this latter section to the Asiatic species ; for 
A. acuminata A. S. H. has well develop^ petaloid 
staminodes within the fertile stamens ; they are 
oblong flattened imbricated blades. 

^ It is sometimes narrow and elongated, some- 
times swollen, or bent like a plume, and covered 
with stigmatic papillse over the whole of the 
convex surface. 

* Those of A. prinoides are nearly collateral 
and basilar ; those of A. aeuminata are placed 
one above the other, nearly half way up the inner 
angle* 

* When there are two they are dosely ap- 
plied to each other over a large plane su^ce. 
When there is but one seed, both its flioes are 
convex* 
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the slightly ruminated albumen. The genus Anaxagorea consists 
of trees or shrubs, of which half a dozen species are known, 
divided between tropical Asia’ and tropical America.” The leaves 
are of very variable consistency and in their axils are the flowers, 
solitary, or in two- or few-flowered cymes.* We may define Anaxa- 
gorea as Unona with dehiscent fruits. 

Disepcdum^ possesses a perianth with dimerous verticils, with the 
sexual organs of a TJnona of the section PoJgalthia, to which it 
bears the same relation as Tetrnpetahm does to Uvaria. The 
calyx consists of two valvate sepals. The four petals are narrow, 
linear-spathulate, bent, and inclining inwards at the apex, while the 
bases are joined by a sort of common ring ; the only known species of 
this genus is B. anomalmn^ a shrub from Borneo with alternate thick 
feather- veined leaves, and solitary terminal flowers on long peduncles. 

BocagedJ may be considered as Unona, with small flowers, but with 
the stamens of the Milimea. Its characters are, on the whole, those 
of Unona : a gamosepalous calyx* of three divisions, and a corolla of 
six valvate petals, which are sometimes those of a true Unona, 
sometimes those of certain species of Polyallhia, Mdodorum, or 
Trigyneia? Sometimes the contraction seen at the base of the 
inner petals becomes so marked that this corolla, though less 
elevated, becomes very like that of several MUrephoreee. In about 
half the Indian species of this genus, which have been termed 
Alphonsea, the carpels and stamens are very numerous.’" The former 


' Walp., Rep, i. 80 ; Ann. iv. 72 ; vii. 55. — 
Miq., FI. Ind.-Bai., i., p. ii. 49; Ann. Mus. 
Lugd. Bat., ii. 22, t. 2. 

* Benth., Rook. Joum., v. 8 ; Joum. Linn. 
Soc., V. 71. — Makt., FI. Bras. Anonac., 40, t. 6. 

* Tho§e of most American species, except A. 
prinoides, become very thick and coriaceous, 

^ They may be slightly extra-axillary. Those 
of A. acuminata sometimes form a uniparous two- 
flowered cyme, the two flowers, which are close 
together, being of different generations. 

* Hook. F., lAnn,. Tram., xxiii. 156. — B. H., 

25, n. 16. 

* HoOE. F., loc. cit., t. 20. 

^ A. S. H., Flor. Bras. Mer., i. 41, t. 9. — A. 
DC., Mdm., 89. — Spaoh, Suit, a Buff., vii. 614. 
— Bras., Anonac., 44, 1. 14. — Endl., 
Qfn,, n. 4709.— B. H., Gen., 29, n. 39 (ex part.). 
— -H. BlS^Adansonia, viii. 168, 338. — Alphonsea 
HooE. F. A Thoms., FI. Ind., i, 152. — B. H., 
Gen. 29, n. 87. 

® Th«fc of eerruoosa {Alphonsea verrucosa 
HoOE. A Thoms,, ex Thw.) is like a triangle 


with blunted angles and without any depression on 
the edges. That of B. alha A. S. H. {loc. cit.) 
is a cupuliform sac with only three short teeth on 
the edge. In B. viridis A. S. H., it is an equi- 
lateral triangle with the vertices not blunt. In 
B. heterantha H. Bn. (Adansonia, viii. 178), 
and lutea, Hook. & Th. {FI. Ind., i. 163), the 
sepals, united at the base, are separated irom 
one another by three deep clefts. 

® In jB. alba A. S. H., those of the outer co- 
rolla are oval-acute, and the inner ones are similar 
at the apex, but hollowed out on each side near 
the base. In B. viridis A. S. H. they are all 
similar, concave and oval, as they are in B. ver- 
rucosa and camescens. In B. muUiJlora the claws 
of the inner petals are hardly indicated. 

Their number is indeflnite in Alphonsea 
hitea and ventricosa, and in Uvaria Badajamba 
Boxb. (which appears identical with ven- 
tricosa), plants all of which we refer to the genus 
Bocagea. But we shall se^ that in other species 
of Alphomea the number of carpels is but smal^ 
though the stamens may be very numerous. 
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have multiovulate ovaries ; the latter are in a variable number of 
rows, and the connective is prolonged above the extrorse anther 
into an obtuse projection of variable length, narrower than the anther 
itself (fig. 250). The stamens are shorter as they are more external. 
But this genus presents remarkable examples of reduction in the 
numbers of all the parts of the flower, and we shall see how we 
gradually arrive at certain species in which all the floral whorls are 



Fig. 246. 

Truindrous flower, poriantli 
removed. 



Fin- 244. 

Flower, the outer petals 
removed. 



Fig. 247. 
Dmgrtini. 


only trimerous, while each ovary contains but one ovule ; and that, 
without its being possible to found distinct generic sections in this 
small group, because the transitions between the species are all so 
perfectly gradual. 

Thus B. verrucosa^ with numerous stamens, has no more than 
three or four pluriovulate carpels. B. mvliijlora,^ a Brazilian 
species, has indefinite carpels ; but each contains only three or four 


* The stamens are usually from tw-elve to 
fifteen in number. The petals are nearly all 
equal, and the cal} k is like a small equilateral 
triangle with blunt vertices. The inner sta^ 
mens are much the longer, and stick to the feet 
of the carpels. These are free, but their dilated 

VOL. I, 


stigmatiferous heads are glued together to form 
a thick mass. There are usually eight ovules in 
each carpel. The floral receptacle is hardly 
convex. 

* Maet., loc, cii., 1. 14. — H. Bw., Jdan- 
sonia, viii. 164. — Quaff ^ria Potpp., 

P 
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ascending ovules. In the two first-known species of this genus, 
B, alba' and viridis,^ both from the same country, the carpels are 
pluriovulate, hut there are only three of them, while there are no 
more than six stamens. Finally, of the small flowers of B. heteranthc^ 
(figs. 243-247), which grows in the islands to the east of Africa, 
some have also six stamens, of which three, the shorter ones, are 
superposed to the interior petals. But in other flowers these three 
are completely lost. Thus they only possess a calyx of three divi- 
sions, three outer petals, three inner ones contracted at the base, the 
three stamens answering to the outer petals, at the same time that 
the gynaeceum is reduced to three carpels, usually uniovulate ; so 
that these flowers present us with the greatest degree of simplifica- 
tion as yet met with among Anottacece. 

Moreover, in this group, as in many others of the same order, 
without any diminution of the number of pieces of the androceum, 
those of the gynaiceum may he reduced to a single one. This does 
not appear constant in B. canescem for the single biovulate ovary 
observed in some of them is inserted laterally, on one side of the 
receptacle, while the place for the other carpels remains unoccupied. 
In B. Gaudichaiidiano!' (figs. 248-250), which we have made the type 
of a particular section,' the ovary of the single carpel forming the 
gynaeceum is apparently terminal, which would seem to indicate 
that it has been solitary the whole of its existence. Its ovules are 


Herh., n. 2668. In this species we have demon- 
strated that there are often more than twelve 
stamens, and from ten to twelve or fifteen car- 
pels. There are some carpels with two ovules, 
and others containing as many ns four. The 
ffistivation of the corolla is certainly valvate. 
The inflorescence usually springs from a sort of 
excrescence on the wood of an old branch, whence 
arise flowers of many successive generations. 

^ A.S.H., loc. cit. The stamens are here six 
in number, as in the following species. The 
anther-cells are linear adnate, and almost mar- 
ginaL 

* A.S.H., loc. cit., t. 9. Here the carpels are 
anperposed to the outer petals. The inflorescence 
of this species presents remarkable peculiarities 
(see Adanaoma, vlii. 164). 

• H. Bw., Adcmaoma, viii. 178. The very 
small flowers of this species are borne on 
very long capillary peduncles. The carpels, sup- 
ported on little slender feet, rarely contain two 
ovnlea* We have seen that the inner corolla of 
this ipeoies Is already in some respects tliat of 


the Mitrephoreip. Nevertheless, it is inseparable 
from the Old World Alphonseas. 

^ Speuce, exs., n. 3549. — H. Bn., Adan- 
sonia, viii. 171 . — Trigyneia ? canescens Benth., 
Journ. Linn. Soc., v. 70. In this species the 
petals are all similar, short and concave. The 
calyx is gamosepalous, with its three angles not 
prominent. The stamens may be as many as 
fifteen in number, and are pretty regularly ar- 
ranged on the receptacle. The short filament 
is surmounted by a large fleshy body like an 
elongated cone, to the sides of which are applied 
the two anther-cells close to the base. The 
ovary is surmounted by a short reflexed style. 
On the sides of the receptacle we see the places 
for the aborted carpels. 

* H. Bn., Adansonia, viii. 183. 

® Sect. Eremodelphis (See Adansonia, loc. 
cit.). Bentham & Hookee {Qen., 21), had 
already pointed out an Alphonsea with a uni- 
carpellary gynmceum. There is no reason 
to separate generically the species in which this 
occurs; for in other generic groups there are 
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numerous, in two vertical rows ; and the receptacle which it termi- 
nates gives insertion below to a large number of stamens, which are 
shorter as they are more external, and to two thick valvate corollas, 
forming in the bud the sort of three-sided pyramid of certain species 
of Melodormn and Kenfia. 

Thus constituted,* the genus Bocagea includes half a score species 
from the tropical regions of both hemispheres. We already know 


Fig. 248. 
Flower. 


Bocagea (Eremodelphis) Oaudichaudiana. 



Fig. 250. Fig. 249. 

Stamen. Longitudinal section of flower. 




live species from BraziP and one from Ambongo.® The others are 
Indian plants, hitherto described under the name of Alphonsea* 
They are trees or shrubs, with alternate, often glabrous, leaves. The 
flowers are either solitary or grouped into few-flowered cymes, often 
supported on slender peduncles ; sometimes axillary, sometimes ter- 
minal, but more often leaf-opposed or extra- axillary, springing from 
the branches at very variable heights on the internodes ; and this 
variation may occur in one and the same species. 


at the same time pluri- and uni-carpellary plants. 
Here the gynjeceum is inserted near the summit 
of a rather elongated floral receptacle. The ovules 
are numerous, arranged in two vertical rows; 
and the style is somewhat swollen at its apex 
into a depressed stigmatiferous head. The struc- 
ture of the very numerous stamens, which are 
shorter as they are more external, is the same 
as in B, verrucosa. 

^ Namely, first of the Indian Alphonseas, 
which might become a section if we only re- 
tained the species that are pluri-carpellary, and 
have many stamens. A second section might be 
formed for the Old World species with only a 
limited number of stamens, especially B. heier- 
anthat which has but three or six. In a third 
section, which would bear the same relation to 


the rest of the genus as Monocarpia bears to 
Unona proper, the gynceceum would be reduced 
to a single carpel (Eremodelphis). Finally the 
true BocageaSf all American, would have the 
stamens and carpels definite or nearly so ; but 
the latter would be multiovulate as in the 
species for which A. DB Saint-Hilaibb esta- 
blished the genus j or else, as in B. oanescens, 
a single excentric carpel with a biovulate ovary 
would exist in the centre of the flower. 

2 A. S. H., loc. cit. (see p. 210, notes 1, 2). — 
Mabt., FI. Bras.t 44, t. 14. — H. Bn., Adan^ 
soniat viii. 164, 169, 170. 

® H. Bn., Adansonia, viii. 178. 

< Hook. & Thoms., FL Ind.» i. 152.— Thw., 
Enum, PI, Zegl., 11. 

p 2 
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While we may define Bocagea as JJnona with the stamens of 
Mtlima, Popottna} (figs. 251-260), closely analogous by the small 
size of its flowers and by its corolla and g 3 ’’n 8 eceum, has most 
peculiar stamens, very dissimilar in the fairly numerous species now 
included in the genus, and which, presenting in some species forms 
like those ascribed to the Tlmriete and the Milhsem, ofier, on the 
contrary, in others, very strange forms, which would necessitate 
the foundation of a special tribe, if it were always right to set a 



Popowta caffra. 
Fig. 251, 
Stamen (y). 



Poporvta (Clathrospermnm) Mannn 
Fig. 252 
Diagram 



Popowia fornicaia. 
Fig. 253. 
Stamen (Y). 


capital value on the appearance of the pieces of the androceum. But 
this will only be seen after a somewhat detailed study of certain 
African species of Popoioia. 

P. caffra,^ for instance, has a small flower, of which the bud 
is depressed, with a short calyx of three divisions, and six 
valvate petals, nearly as broad as they are long. The outer ones 
are sessile, nearly triangular. The inner taper considerably at 
the base, where they leave large openings between one another, 
through which the stamens are seen. These are rather numerous. 
The inner ones are the longer, and touch by their very thick 
edges, to form a continuous circular belt round the gynseceum. 
The outer ones are the shorter, but all present the same conforma- 
tion. easier to represent (fig. 251) than to describe. Imagine an 


• Rvbu, Oen., n. 4710.— B. H., Qen., 26, n. 
Bk., AdoMonia, viii. 314, 339 . — Hook. 
& Tkom8<» FL Ind.t i. 114. 

2 Bbkth., Urn, Transit xxiii. 470, n. 1. (The 


species n. 2 of this author is a CleUloohlamya). 
— Ghtatteria caffra Sond., FL Cap.^ i. 9. — 
Unona caff)ra E. Met., Ph Dreg, 
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inverted truncated pyramid, whose larger base slants very obliquely 
downwards and inwards, and is terminated above and internally by a 
sort of beak, here still short and obtuse, but which we shall see 
becomes far more marked in several of its congeners. The surface 
of part of the connective is covered with warty, glandular, finely- 
mammUlated projections ; on the sides, and somewhat externally, are 
the two anther-cells, which dehisce longitudinally. The gynseceum 
consists of a variable number of carpels. Each ovary contains one 
or two nearly basilar ascending ovules, whose micropyle looks down- 
wards and outwards. The style is club-shaped, slightly bent, and 
obtuse at the tip. The fruit is multiple, composed of a variable 
number of stipitate one-seeded berries. 

Several other species from the same country are now known,' 
of the same general structure, and only distinguished from the 
last by the somewhat variable number of stamens. The outermost 
may disappear, when the androceum will appear to consist of a 
single whorl, or In others the outer stamens are not quite absent, 
but become sterile (fig. 252). The gynseceum does not always con- 
tain the same number of ovules. Certain species have only one in 
each ovary, while others contain a variable number inserted along 
the inner angle in two vertical rows. Hence the fruits are not 
always one-seeded, sometimes forming chaplets like those of TJnona 
proper. As for the perianth, its form is very variable. The bud 
may be elongated and ovoidal, and the inner petals, more contracted 
at the base, form a corolla like that of several MitrephorecB, except 
that the claws are less elongated. But the character which varies 
most from one species to another is the form of the stamens. The 
projection of the connective, the size and direction of the sort of 
oblique beak surmounting it internally, the thickness of its upper 
part, the glandular mammillated state of its surface, and finally, the 
lengthened obliquity of the anther cells — these are the features that 
are almost always clearly changed in passing from one species to 
another, and that often become peculiarly marked in the plants we 
are now about to consider. 

TJvaria ? Vogelii Hook. F." has become the type of a genus, Clathro- 
spermuWy which might have appeared perfectly distinct when but 


* See Adansonia, vUi. 816-826. 
^ Niger ^ 208, t. xvii. 


* PiiANOH. & Hook. P., loc, cit . — -H. H., Cfen,^ 
29, 958, n. 88 .-^Bknth., Linn. Tt(m.y xxiii. 
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very few African Anonacem were known, but which is now linked to 
Popowia caffra and its neighbours by a large number of intermediate 
species. The flowers of C. Voffelii, in form and size analogous to 
those of certain species of Bocagea, or of the sections BoJyalthia and 
Kentia of Unona, have a slightly convex receptacle, a short gamo- 
sepalous calyx, scarcely marked by three crenulations, three outer 
petals, triangular sessile and valvate; three inner ones somewhat 
shorter, valvate above, and not touching one another by their con- 
tracted bases. The stamens, from six to ten in number, are collected 
into a sort of crown around the gynseceum. Their form is singular 
(fig. 254) ; each, as in Popowia caffra, is a truncated py- 
ramid with the large base upwards, very oblique, con- 
tinuous with the connective, and like it covered with a 
sort of irregular glandular tissue. On its sides, which in 
the bud touch those of the two neighbouring stamens, 
and as it were stick to them, we see the two anther-cells, 
somewhat oblique, each dehiscing by a longitudinal 
cleft between the two half-cells, one of av hich is placed a 
little higher than the other. The gynasceum, consisting 
of about half a dozen carpels, is similar to that of P. 
caffra, each ovary containing several ascending ovules. 
Here, as in Popowia proper, the stamen gra- 
dually alters in form from one species to another. The size and 
obliquity of the anther vary ; either its cells are quite thrown back 
to each side,or they approach each other towards the 
outer face of the anther. This is continuous, without 
any appreciable line of demarcation, with the filament, 
which, short and thick in certain species, such as 
P. caffra or fornicata} (figs. 251, 258), becomes elon- 
gated and tapers towards the base in others, especially 
P. Vogelii (fig. 254). The superior base of the sort of 
pyramid to which we have compared the connective 
becoming less and less oblique convex, finally, in 
P. Ileudeloti'^ (fig. 255), has a nearly horizontal direc- 
tion and is slightly concave. In P. Barteri,^ the sort 


Popowia 

( Claihrospermum) 
Vogelii, 

Fig. 254. 
Stamen (\”). 



Popowia 

( Clathroapermum) 
Hetideloii. 
Fig. 255. 
Stamen (}f). 


479. — H. Bk., Adansonia, viii. 315.— Omv., FI, 
Prop, JfiHc., 24. 

* H. Bh., op. cit,t 818. 


^ H. BN.,o^.ci^.,320,note2 (see the text for th 
complicated details of the forms of the stamens) 
* H. Bn„ op, cit.t 324. 
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of internal horn, which remained obtuse in the other species, is 
flattened out and elongates inwards so much (fig. 260) that the union 
of aU the stamens forms a sort of chamber around the gynseceum, 
covered in by a nearly flat roof, only perforated in the centre to give 
passage to the tops of the stj’les (fig. 258). The number of stamens 
is not the same in all the species, and the apparently verticillate 
arrangement of the fertile stamens does not prevent the presence of 



Fio. 258. 

Flower, perianth removed. 



Fia. 257. 
Flower. 



Fig. 200 
Stamens. 


a certain number of external staminodes arranged with some degree 
of symmetry (fig. 252), and representing the shortest stamens 
observed in P. caffra. As for the gynajceum and fruit, they present 
every possible variation in the number and position of the ovules and 
seeds, from a solitary erect ovule to a pretty large number in two 
parallel rows, from the one-seeded berries of P. caffra and P. Vogelii 
to the chaplet-like fruits of P. Ileudeloti and the allied species.* 

As known to us, this genus at present consists of about fifteen 


’ In an African plant ascribed to this genus by 
Bbntham & Hookeb 968) the flowers are 
dioecious, and the carpels are about sixty in 
number. If this is really the species of Mr, 
Mann’s collection (which we have analysed, and 
for which a new genus should perhaps be esta- 


blished), its outer petals are alone well developed, 
the inner ones being represented by very minute 
obtuse scales, and the ovaries are each surmounted 
by an ovoidal stigma, and contain at least six 
ovules. (See Olivee, loc, cit*^ n. 2.) 
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species*. Ten come from tropical and southern Africa' and Mada- 
gascar or the neighbouring islands.* The rest come from India and 
the Indian Archipelago,’ except one observed in Australia.’ They 
are small trees or shrubs, with alternate leaves, and flowers solitary 
or collected into cymes or clusters of cymes, sometimes axillary or 
lateral, sometimes terminal or leaf-opposed. 

C. XrLOPiEiE. — In Xylopid' (figs. 261 - 266 ) the flowers are regular 
and hermaphrodite. The calyx is very short, gamosepalous, trifid to 



Xylopia trihiopica. 
Pig. 261. 


a variable depth, and valvate in aestivation. The corolla consists of 
six petals, whose conformation is often so peculiar that they, and 


* Hooi:., Ntffer, 208.— Bbnth., he. cit, 470- 
479. 

^ H. Bk., he, cit, (see p. 214, notes 1-3), 

* Hook, k Thoms., op. c%t„ 106.— Bl., FI, 

Jmttac,, t. 46 .— Miq., FI, Jnd,, i. p. ii. 27 ; 
Mm, JAgd, Bat,^ ii. 20.— Walp., Ann,, 
iv. sx $ vil. 66. 

* fl, Amtral, i. 52. 


® L., Gen., n. 1027. — Juss., Oen., 284. — 
G.®rtn., Fi'ucL, i. 399, t. 69 . — Dun., Mon., 
121.— DC., SyH.,i. 499 ; Frodr., i.92.~A. DC., 
Mem., 33.— Spaoh, Suit, d Buffon, vii. 606. — 
Endl., Gen,, n. 4714.— B. H., Gen,, 28, 968, 
n. 82. — H. Bn., Adansonia, iv. 140; viii. 202, 
380, 840 . — Emhira Pis., Brasil., ^1 . — Pindaiba 
Pis., he, oit, — Ihira Mabco., Brasil,, 90. — 
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petals resembling them, have been termed “ petals of the Xylopieeey' 
The outer ones, alternate with the divisions of the calyx, are a little 
larger than the inner ones, and are narrow and elongated, concave only 
near the base, where each is marked internally by a little pit ; above 
this they are thick, tapering, often connivent into an acute cone or 
pyramid, or more rarely spreading after the expansion of the flower’ 
(figs. 262, 263). The interior petals, of nearly the same form, have the 





Fig. 264. 

Flower, perianth removed. 


Pig. 263. 

Longitudinal section of flower. 




Fig. 265. Fio* 266. 

Seed. Longitudinal section of seed. 


basilar pit moulded on the convexity of the androceuni, above which 
they become triquetrous, and are imited to one another by a large 


Bulllwrda Neck., Elem., n. 1103 (nec DC.). — 
Xylopicron P. Bb,, Jam,, 250. — Waria Aubl., 
Guian.y 604, t. 243. — KahzeUa A. DC., Mem,^ 
31. — Endl., Qen,, n. 4715. — Caslocline A. DC., 
op, cit.y 32. — Endl., Qen, n. 4716. — Patoma 
Wight, III. i. 18. — Kabzelia Hook. & Thoms., 
FI. Ind.y i. 128.-3. H., Gen., 28, n. 33 (nec 
A. DC.). — Farartabotrye B. H., Gen., loc, cit. 
(nec Miq.). 

1 ** Fetala exteriora crassa, conniventia v, vix 
aperta; interiora inolma minora.** B. H., 
Chn.y 22 . 


2 In most flowers the petals, cohering into a 
three-sided pyramid, fall altogether when they 
become detached at the base. But it is cer- 
tain that this is not always the case, and that 
they may expand spontaneously when the flower 
opens, as occurs in X. athiopica, where their 
summits alone diverge (fig. 261), and in certain 
other species where they become free to the base. 
In some species the form of the corolla is fhr nearer 
that of the UnonecB. We shall see below that in 
the species of the section Fseudanona there is 
an abnormality in the structure of the corolla. 
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surface to form a three-sided pyramid. Above the perianth the recep- 
tacle usually undergoes a singular deformation. Its centre is in most 
species much depressed into a sort of conical sac, while its borders 
rise up considerably, projecting above this sac to form a sort of roof 
or dome, leaving only a very narrow aperture at the summit 
(fig. 263). This is traversed by the styles, which project from it, 
while the ovaries are lodged within the receptacular sac, the 
whole of whose convex surface gives insertion to the pieces of the 
androceum, which are arranged in a spiral (tig. 264). The stamens, 
articulated at the base and very caducous, consist of a flattened 
connective, swollen at the apex into a truncate or rounded glandular 
head, and bearing on its outer face two adnate cells of longitudinal 
dehiscence. The carpels, of variable number,' consist each of an ovary 
tapering into a style, which is dilated' after passing through the 
orifice of the receptacular dome (fig. 263), and then tapers again into 
a stigmatiferous apex- In the interior angle of the ovary is seen a 
placenta bearing an indefinite number of ovules, originally arranged 
in two vertical rows, with their micropyles turned outwards and 
downwards ; more rarely their number is reduced to two or three, 
inserted at variable heights on the interior angle of the ovary. The 
compound fruit consists of a variable number of sessile or slightly 
stipitate berries, more or less elongated, or short and thick, with or 
without more or less marked strangulations between the individual 
seeds.^ They sometimes open more or less irregularly ; the seeds 
contain a ruminated albumen and a minute embryo. The aril is 
often well developed on both sides of the umbilicus (figs. 2(55, 266). 

In some species, the very peculiar form of the receptacle disappears 
more or less completely ; the terminal part supporting the carpels 


* Certain flowers of .X. malayana only con- 
tain three. X. Laslelliana H. Bn. {Adansonia, 
iv. 144) has usually six, each superposed to a 
petal. In many otlier species, especially X. 
ddhiopica A. Rich., there are very many, as there 
are in the species of the section JPstudanona, 
Here and there are flowers with a single carpel. 

* This swelling is rarely wanting. It is long 
and ftjsiform in most species, claviform in X 
maluyana Hook. & Thoms. {FI. Ind., i. 125). In 
FMidanona the style is only a long narrow strap, 
more or less revolute at the apex. 

^ In X ist/tiopica the berries are nearly con- 
tiinious, presenting .but very slight strangula- 


tions ; they are more or less marked, sometimes 
even very deep in X Richardi Boiv. (ex 
H. Bn., Adansonia, v. 145, n. 1), a species found 
in Bourbon, but which, according to A. Richaed 
{MSS.)f is a native of America. In the species 
of the section Psevdanona the berries are thick 
and nearly continuous, recalling those of Asimina 
in form and size. In X {Habzelia) ferruginea, 
on the contrary, they are deeply strangulated, so 
deeply and regularly as to recall on the whole the 
moniliform masses of iheVnonas, such as U. dis^ 
color (flgs. 287, 238). The berries of X Vieillardi 
(see p. 219, note 4) are short and irregularly 
obovate, often monospcnnous. 
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becomes only a shallow pit, or even a horizontal platform. These 
species have been made into a genus, Habzelia,' which, as all its other 
characters are the same, can merely be considered as a section of the 
genus Xylopia, containing only Old World species. 

Again, in other species of this genus, such as X. grandiflora 
A. S. H.,’ lucida H. Bn.,’ &c., it happens that, as in many other 
genera of this order, the outer stamens, instead of being fertile, are 
converted into small petaloid scales (fig. 264). 

Even the usual character of the corolla may to a great extent be 
wanting. In several species from tropical Asia, or the north of 
Oceania, the petals, all nearly similar to one another, lose much of 
their length and thickness. Each corolla forms only an obtuse cone ; 
the petals are sessile, nearly triangular, and of about the same thick- 
ness from base to apex. The inner ones alone have . slight lateral 
notches at the base, through which, as in the typical Xylopias, we 
see the pieces of the anclroceurn. The small flowers of X. Vieillardi* 
from New Caledonia, possess this conformation of the flower-bnd in 
the highest degree — evidently a step towards the form of the corolla 
in certain Vnonea. 

Finally, two remarkable plants from the east of Africa, formerly 
ascribed to the genus Anom, must also be referred to Xylopia as 
forming a particular section to which we shall give the name of 
Fseudanona. These are X. ample, vicaulis' and Lamnrckii.^ Their 


^ IIooK. & Thoms., FI. lad., i. 123.— B. H., 
Gen.^ 28, n. 33. — Walt., Ann , iv., Gl. — Wall., 
Cat., n. 6478.— Miq., FI. Ind.-Bat., i. p. li. 37. 
— II. Bn., Adansonia, viii. 330, 310 (iiec A. DC., 
Meni.y 31). X. malayana lIooK. F. k Thoms., 
and some analogous species, have an acutely conical 
receptacle, whose apex alone is slightly hollowed 
to receive the base of the gynaeceum; so that 
these species are intermediate between Habzelia 
and those species of Xylopia in which the ret ep- 
tacuiar sac envelopes the ovaries up to the 
summit. 

^ Flor. Bras. Mer., i. 39, t. 8. 

^ Adansonia, viii. 182.— AT. longifolia A. DC., 
Mem. 34, n. 1 (1832). — X. cuhemie A. Rich., 
FI. Cub., 16, t. 6. — X. grandiflora Bbnth., 
Sulph., 64 (nee A. S. H.). — X. Dunaliama Pl. & 
LinI)., pi. Columb., 15. — JJnona lucida DC., 
Byst., i. 498; Prodr., i. 92, n. 34. — Dun., Mon. 
(1817), 116, t. 23. — U. xylopioidea Dun., op. 
cit., 117, t. 24b.^Coelocline ? lucida A, DC., op. 
cit., 33, n. 5. 

H. Bn., Adanaonia, viii. 202. 


^ H. Bn., Adanaonia, v. 142, n. 1. — Anona 
amplexicaulis Lamk., JDicL, ii. 127. — DC., 
Prodr., i. 86, n. 22. — Dun., Mon., 76, t. 7. In 
this species, not only are the carpels and the 
ovules in each ovary numerous, and the styles 
linear, but the petals have also a quite peculiar 
configuration. The inner set form a small acute 
triquetrous corolla. The outer ones, far broader 
and longer, and quite different in form, are 
oblong- lanceolate, subspathulate, with the inner 
faces very narrow and acute, moulded on the con- 
vexity of the inner corolla, and corresponding 
exactly with its form ; their edges are very thick, 
and are in contact for a breadth of nearly a centi- 
metre. 

® H, Bn., loc. cit., n. 2. — Anona grandflora 
Lamk., loc, cit. — DC., loc. cit., n. 21. — Dun., 
op. cit, 75, t. 6. Here the buds are much more 
rounded and obtuse at the apex than in the pre- 
ceding species. The outer petals are of nearly 
the same form as the inner ones, but a little 
broader and longer. They increase in size towards 
the upper extretnity, where they are spoon- 
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corollas are ia fact similar to those of several American Atuma» in 
the breadth of the petals and the thickness of their edges ; while 
their ripe carpels are, as we have seen, as thick as in several species 
of TJnona; their number is considerable in the flower, and much 
reduced in the fruit. 

Thus constituted, the genus Xylopia contains about thirty species 
from the warm regions of Africa,' Asia,’ and Oceania,’ while about 
fifteen come from tropical America.' They are trees or shrubs, with 
flowers solitary or cymose, axillary or lateral, rarely terminal. 

The genus Anona (figs. 207-274)’, which has given its name to 
the whole order, and to which nearly all its species were at first 



Anona iqunmosa. 

Tig. 207 Fio. 208. 

Fruit (!■). IVaiisverse section of fruit. 


referred, may be defined in few words, now that we know the pre- 
ceding genus : Anona is Xylopia with a convex receptacle whose pauci- 
ovulate ovaries become a fleshy multiple fruit with connate carpels 
(figs. 267, 268, 271) ; or, again, Anona is to Xylopia what Buguetia 
is, on the whole, to Uoaria. The calyx consists of three sepals, 


Bhaped» concave within and bowed at the apex, 
and where they only touch by a rather thin edge, 
not by a very broad surface. In fact, as in X, 
TtexLlturdi, they are nearly the petals of TJnona. 

1 Hook., Niger, 204 — Bekth., Liim. Tram., 
xziiL 478.— A. DC., JkEim., 31—34. — Rich., 
Gxnxx., Pbbb., Tent. FI. Seneg., i. 9. — H. Bn., 
Adansonia, iv« 140; v. 362. 

* Hook. & Thoms., FI. Ind., i. 123 .— Thw., 
FSmm, PI. 2kgl., 9. 

* ZozdUf lAnncea, xxix. 818 . — Miq., FI. Ind.^ 
Bed., L p. ii. 87 ; Awn. Mns. Lugd. Bat., ii. 43. 

* k. 8. H.. FI. Bros. Mer., i. 89, t 8.- A. 
Rich., FI. Cvh., 16, t. vi. vii.— Mabt., FI. Brae., 
Anaim,, 41, t, 18 . — Geisbb., J^. Brit», W. Ind., 


6. — SCHLTL., Linnma, ix. 326. — PL. & Triana, 
Ann. Sc. Nat , s^r. 4, xvii. 37. Also, for the 
species of different countries, Walp., Rep., i. 75; 
Ann., iv. 61 ; vn. 59. 

* Anona L., Oen., n. 693 (Annona). — Jttbs., 
Oen., 283. — G^EHTNEE, Fruct., ii. 193, t. 138. — 
Dun., Mon., 28, 68, t. 2-7.— DC., Sget., i. 466 ; 
Prodr., i. 83 ; ap. Deless., Icon. Sel., i t. 86. — 
Spach, Snit. d Buffon, vii. 497. — Endl., Qen., 
n. 4723.— Walp., Rep., i. 86; ii. 748; v. 16; 
Ann., ii. 20 ; iv. 66 ; vii 6S.—Bot. Reg., 1. 1328. 
— j&o^. Mag., t. 2011, 2911, 2912, 3095, 4226.— 
B. H., Gen,, 27, 968, n. 80. — H. Bn., Adan- 
eonia, viii. 266, 296, 840, 889. — Guanabams 
Plum., Nov, Gen, Amer., 48. 
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free or cohering to a variable extent, valvate in ajstivation. The 
corolla consists of six petals, that may be narrow, acute, and thick, 
as in most species of Xylopia ; a character found in the highest degree 
in some American species, as A. Idebmanniana,' quinduensis,^ &c. In 
others, such as A. Cheriniolia, cherimolioides, reticulata, squamosa, &c., 
the corolla, less elongated and acute in the bud, comes nearer that 



Anona muiicata 

Fig 269 Fig 271 

Flower Longitudinal section of fruit (J). 


of several species of Melodonm. In others, again, the bud is ovoidal 
and more or less trigonous, as in A, sericea, Ptsonis, cornifoha, coriacea, 
&C-, or globular, as in different forms of A. senogalensis^ or even de- 
pressed and of greater breadth than height, as in A, tenuifolia {Jagi- 
folici)^ In several species the inner petals become much shorter than 
the outer ones, and are only represented by very short spoon-shaped 
scales ; and in some others they finally disappear entirely/ But despite 


^ H. Bn., Adansoma, viii. 266, n. 4. 

H. B. K., Nov. Gen. et Spec.^ v. 47, n, 12. 

3 See Adansoma^ viii. 296, where the inter- 
mediate forms observed in many other species of 
this genus are reviewed more in detail 


♦ On these characters Db Maetius (FI. jsras , 
Anonac., 3, 46) has founded a division of the 
genus Anona into two sections ; Ist, ChMnahanit 
in which the flowers have six well-developed 
petals; 2nd, Atta^ where the inner petals are 
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all these differences of form, the petals are still very thick and valvate 
in the bud. In A. muricaM (figs. 269-271), while the outer petals 
retain these characters, the inner ones are thinner towards the edges, 

and are strongly imbricated in aestivation. 
The same occurs in A. involucrata^ in which, 
moreover, the flower is enveloped by two 
bracts, that form a complete sac for the 
young bud. In all these species the stamens, 
inserted in a spiral on a hemispherical re- 
ceptacle, are surmounted by a thick, truncate, 
oblong or oval dilatation of the connective, 
and arc, in a word, analogous to those of 
Uoaria. Each carpel contains one or two* 
nearly basilar ascending ovules, with the 
micropyles outwards and downwards; and 
the multiple fruit is a fleshy berry in which the seeds are scattered, 
and whose surface is nearly smooth, reticulate, or covered with 
obtuse projections or recurved prickles. 

In one small-flowered species from Mexico, the characters of the 
female organs and the fruit are the same ; but the flowers, few in 
number, have in the bud the globular form found in most Bocageas ; 
hence the name of the species, A. globifora f the stamens are exactly 
those of several species of the same genus Bocagea, the anther-cells 
being surmounted by a narrow conical projection of the connective 
(fig. 274). The inner petals are quite wanting in this species 
(tig. 273). It is, however, impossible to separate this plant from 
the genus Anoiia, of which it constitutes a distinct section under the 
name of Anonclla. 

Half a hundred species of Anona are admitted ; but this number 



Anona muricata. 
Fig. 270. 
Diagram. 


wanting or reduced to small scales, Tliese might 
be farther subdivided according to the pre- 
floration of the corolla, and the very different 
XDodidoatlons of form that it afiects in the bud, 
of which we have just spoken. 

J Spec., 756.— Jacq., Ohs., i. 10, t. 6.— 
Dirjf., 62. — DC., Syst., i. 467 ; Prodr., i. 

g 4 ^ H. Xj^A. asiatica L., Spec. ii. 758, ex E. 
Bb., Congo, 6. 

* H. Bk., Adansonia, viii. 266, n. 2. 

* We have often seen two young seeds in each 

in some newly-formed fruits of A. squa- 
mooa, emit from Bourbon. They wens of the 


same size, or else the one had already greatly 
surpassed the other in size, whose development 
seemed destined to cease at that stage. This 
fact perhaps indicates that two is the original 
number of the ovules in the young carpels of 
Anona. Those we have seen in pairs were in- 
serted at nearly the same height. The circum- 
ference of the umbilicus formed a circular pro- 
jection around the insertion of the very short 
and relatively narrow fumcle. 

^ SOHLTL., LinntBa, ix. 286. — H. Bn., Adan~ 
sonia, viii. 266, 813. 
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will probably have to be reduced. Nearly all are of American origin,* 
but some are found in tropical Asia" and Africa." They are trees or 



Fig. 273. 
Diagram. 


Anona (Anonella) globijlora. 



Fig. 272. 
Flower-bud (J). 



Fig. 274. 
Stamen. 


shrubs with alternate exstipulate leaves. The flowers are almost 
always solitary, usually terminal, or leaf-opposed, or lateral. 


Rolltnia mucosa. 



Fig. 275. Fio. 277. Fig. 276. 

Flower. Flower, perianth removed. Longitudinal section of flower. 


I). KoLLiNiEiE. — In Bollinla^ (figs. 275-277), the flowers are, as 


^ Aubl., Chiian. i. 611. — Plum., Nov. Gen. 
Amer.f 43. — H. B. K., Nov. Gen. et Spec., v. 
43. — Jacq., Ohserv., i. t. 6, figs. 1, 2. — Tubs., FI. 
Antill , i. 194, t. 29. — A. S. H., PI. Us. Brasil., 
29, 30; FI. Bras. Mer., i. 30. — Schltl., Lirmcea, 
ix. 319. — Maet., FI. Bras. Anonac., 8, t. 46. — 
A. S. H. & Tul., Ann. Sc. Nat., s6r. 2, xvii. 131. 
— A. Bich., FI. Cub., i. 12, t. v. — Geiseb., FI. 
Bril. W. Ind., 4. — & Te., Ann. Sc. Nat., 
s6r 4, xvii. 25. — H. Bn., Adansonia, viii. 265. 

2 Where they are probably introduced. See 
Rheedb, Eort. Malah., iii. t. 80, 31 .— Bl. FI. 
Jav,, Anonac., 108, t. 63 . — Zoll., lAwma, xxix. 


316. — Wight & Aen., Prodr., i. 7. — Boxb., 
FI. Ind., ii. 657. — Hook. & Thoms., FI. Ind., i. 
115. — Miq., FI. Ind.-Bat., i. p. ii. 33. 

8 ScHUM. & ThOnn,, Beskr., 257. — Pees., 
Syn., ii. 95.— Rich., Guill. & Peke., Tent. FI. 
Seneg.,!.^. — Boj., Ann. Sc. Nai., s^r. 2, xx. 63.— 
Hook. F., Niger, 204. — Benth.. Linn. Trans., 
xxiii. 476. — H. Bn., Adansonia, v. 362; viii. 380. 
— Oliv., FI. Trop. Afric., 15. 

< A. S. H., Flor. Bras. Mer., i. 28, t. 5.— 
Spach, Suit, d Buffon, vii. 603. — Endl., Gen., 
n. 4724.— B. H. Gan., 27, n. 29.— H. Bn., 
Adansonia, viii. 310, 832, 340. 
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regards the gynseceum, androceum, and receptacle, formed exactly as 
in Jnma, and the fleshy fruit is usually the same. They are, how- 
ever, distinguished at a glance by a character, no doubt of little im- 
portance in itself, but very easy to recognise ; the gamopetalous co- 
rolla has three laterally flattened horn-shaped projections. These solid 
spurs belong to the outer petals, which, united from the base into a 
short cylindrical or bulging tube, have the organic apex curtailed and 
incurved, so that altogether they form a vault closely applied to the 
reproductive organs. But lower down, the median dorsal part of 
each is swollen into the sort of wing of which we have spoken, and 
which, more or less obtuse at the apex, rises obliquely or vertically 
like the leg of a tripod.' The inner petals want this appendage ; 
they are like the bodies of the outer petals, or much smaller, reduced 
to small scales, or even quite absent. The receptacle is like a 
depressed cone ; the stamens are surmounted by a truncate dilatation 
of the apex of the connective ; each ovary contains an ascending 
nearly basilar ovule ; and the fruit is either nearly smooth or covered 
with recurved points, as in A. muricata or several species of Ahererma? 
The genus Uollinia consists of about twenty trees or shrubs found 
in America, from Mexico to the south of Brazil.® Their habit and 
foliage are those of Anona, and their flowers are terminal, leaf-opposed, 
or extra-axillary, solitary or grouped in few- flowered cymes. 

The general arrangement of the flowers of BoUinia is also found in a 
Sumatran plant which has been named Parartabotrys ;* except that the 
ovaries of the latter contain numerous ovules instead of a single one, 
and the ascending horns on the backs of the petals are nearly cylin- 
drical, and of the same thickness in every direction. In the latter 
character, Parartabotrys the name given to express its analogy 


^ Following the development of these organs in 
the hud, we have seen (Adansonia, viii. 310) 
that in the yonng bnds the outer corolla is at 
first globular, and with the convex surface per- 
fectly smooth. Later, a slight gibbosity arises 
on the middle of the dorsal median line of each 
petal. This it is, which becoming more marked 
day by day, findly produces the solid curved 
horn, ^tuse at the apex, which all authors have 
remarked. It is ea^ to show that the true 
organic apex of the petal is seated far lower 
down than that of this solid spur. 

* Behtkam » 3 r» (Jour*. Z4«». Soc., v. 67) 
the fruit of eoteia qieciee of BoUinia con- 


sists of free carpels ; but does not point out in 
which species is observed this peculiarity, which 
we have not been in a position to verify. 

^ A. S. H., loc, cit — A. DC., MSm., 23. — 
Maet., FI. Bras., Anonac., 17, 47, t. 6. — 
SCHLTL., Lmncea, ix, 814. — Walp., Rep., i. 90 ; 
ii. 748; Ann.,\\.20; iii. 813; iv. 57; vii. 68. — 
Pl. & Te., Ann. So. Nat., sdr. 4, xvii. 30. — 
Qeiseb., FI. Brit, W. Ind., 6. — H. Bn., Ada/n- 
sonia, viii. 268. 

* Miq,, FI. Ind.^Bat., suppl. i. 16i; Ann. 
Mus. Lugd. Bat., ii. 43. — H. Bn., Adansonia, 
viii. 310, 829, 341. — Xylopia B. ld,,Gen., 28, 958, 
n. 82 (nec Anctt,). 



ANONAGEJS. 


226 


to certain Javanese species of Artabotrys,' such as A. maveolens Bn.’ 
and the species near it. In fact, we see that the flowers of these 
are similar in all respects to those of Par artabotrys, except that 
instead of numerous ovules we only find two in each ovary, inserted 
near the base of the inner angle, ascending, with their micropyles out- 
wards and downwards. A. suaveolens has also a thick deeply three- 
lobed calyx, indefinite stamens, and a small number of carpels inserted 



ArlaJiotrys nuaveolevt. 

Fig. 278. 

Inflorescence. 

on a sort of receptacular platform, surrounded by an annular pro- 
jection. The fruit consists of several one- or two-seeded berries. The 
general structure of the flower and fruit is the same, too, in the first 
species of this genus that were known, such as A. uncata} But there 


^ R, Be., Bot, Reg., t. 428 ; Misc. WorTcs, ed. 
BENN.,ii.685.-~SPACH, Suit.^Buffon, vii. 508. 
— Endl., Qen., n. 4720.— B. H., Gen., 24, 956, 
n. 10, — H. Bn., Adanaonia, viii, 311, 341. — 
Ropaloyetalum Geiff., Notul., iv. 716. 

FI. Jax>., Anonac., 62, t. 80, 31, D. 

3 A. odoratisaimuB R. Be., loc. cU . — Uvaria 
uncata Lotte., FI. Cochinch., ed. Ulyssip. (1790), 
349. — U. odoratissima Roxb., FI. Ind., ii. 666. 
U. esculenta Rottl., Nov. Act, 8oc. Nat, Cur. 

VOL. I. 


Berol., iv. 201. — Unona uncinata Dttn., Mon., 
105, t. 12. — U, hamoita DuN., op. cit., 107. — 
Anona hexapetala L., Suppl., 270. — A. uncinata 
Lamk., Diet., ii. (1790), 127. The name hexa^ 
petala cannot be retained, aa it would refer to 
all the species of Artabotrys indiscriminately. 
The names uncata and uncinata are of the same 
year ; but we know that two years elap^ after 
Louebieo had oommunicated his memoir to the 
Academy of Lisbon before the first edition of it 

Q 
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the projections from the petals (which also cover in the sexual organs 
like a dome) are flattened in the radial direction of the flower, instead 
of being of the same breadth in every direction as in J. smveolens, 
or laterally compressed as in most species of Bollinia. The genus 
Artabotrys contains about fifteen species, of which three or four come 
from Africa,* and the rest from tropical and eastern Asia,” or the 
Indian Archipelago.* They are shrubs, often climbers, with alternate 
usually smooth leaves, and flowers grouped into clusters of often 
few-flowered cymes. The chief axis of each cluster is flattened and 
dilated into a sort of recurved fasciated hook, which bears, chiefly on 
its convexity, groups of pedicellate flowers, whose development is 
often partly arrested (fig. 278). 

The tree from Ceylon called Cyathocalyx* has a corolla like that of 
A. uncafa, with erect blades of even more membranous texture, and 
only touching by the edges in the bud. But the calyx is like a deep 
cup, whose edges alone are incised into three teeth, and the flattened 
summit of the receptacle only supports a single carpel. The uni- 
locular ovary only supports one parietal placenta, on which are 
inserted two rows of anatropous ovules,® and the style rapidly dilates 
into a large flattened stigmatiferous head. The fruit is a many-seeded 
berry. The leaves are glabrous alternate, and the flowers are solitary 
or grouped into few-flowered cymes, terminal or leaf-opposed.® 

In Hexalobu^ (figs. 279, 280), the perianth is like that of a 
Cyafhocalyx, or any of the species of Artabotrys analogous to A. meat a ; 
but the six petals are united into a tubular corolla in the whole of 
the part enveloping the sexual organs. The membranous flat- 


came out. We may therefore accord priority to 
the specific name which he proposed. 

^ Hook. F., 'Niger^ 207. — Benth., Linn, 
TSrana., xxiii. 466. — Miq., Ann. Mu^, Lugd. Sat., 
ii. 48. — Oliv. FI. of Trop. Afr., 27. 

* Hook. F. & Thoms., FI. Ind., i. 127. — 
Thw., Fnum. PI. Zeyl., O.—Bekth., FI. Rong- 
kong.t 10 . 

* Bl., op, cit.f 59, t. 28-31.— Miq., FI. Ind.- 
Sat.* i. p* ii> 38; Supply i. 154; Ann. Mua. 
Lugd, Bai., ii. 88, 43. — Walp., Sep., i. 80 ; 
Ann,, ii. 19; iv. 68 ; vii. 53. 

< C. oeglanicus Champ., ex Hook. F. & 
Th0MB.» FI. Ind., i. 126. — B. H., Gen,, 24, n. 
9^-^ Walp., Ann., iv. 63. — H. Bn., Adantonia, 
vWi* 812 , 841 . 

* Hiere are mally five or«ix in each row. 

^ The fiower ici on the quite that of 


a unicarpellary Artabotrys; and as we have 
said, there would be no doubt no reason for 
hesitating to suppress the genus Cyathocalgx if 
its fiowers were borne on fasciate hooked axes, 
since unicarpellary species are admitted in the 
genera Socagea, Unona, &c. As for the cha- 
racter derived from the depth of the calyx, which 
has g^ven its name to the genus, it is of no great 
value, since it may vary as much in several genera 
otherwise perfectly natural, such as Unona, &c. 
Moreover, we should not forget that in certain 
species of Artabotrys the axis of the inflorescence 
is not, or at least is not constantly, hooked and 
flattened. 

A. DC., M4m , 36, t. 5, A. — Endl., Gen., 
n. 4718.— B. H., Gen., 24, 956, n. 11.— H. Bn., 
Adansonia, viii. 812, 882, 841 (nec A. S. H. & 
Ihl., Arm, 8c. Nat., s^r. 2, xvii. 133), 
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tened blades that surmount the sort of cap thus formed, are broad, 
tapering towards the apex, and corrugated in the bud,' where they 
only touch by their edges. The whole corolla falls off in a single 
piece. The calyx consists of three valvate leaves.^ The stamens are 
indefinite, surmounted by a truncate prolongation of the connective. 


Hexalohus grandijlorus 




Fig. 279. 
Flower 


l^iG. 280 
Carpel. 


The number of carpels is also indefinite, but small.® Each ovary con- 
tains an indefinite number of ovules in two parallel rows,' and is 
surmounted by a style with two lateral papillate lobes, with the 
edges rolled up.’ The fruit consists of a small number of many- 
seeded berries. Two or three species' of Hexalohus are known, 
natives of tropical Africa ; trees or shrubs with alternate leaves and 


^ They are especially covered with parallel 
horizontal plaits, so that in the young buds ot 
jfiT. senegalensis A. DC. {Uvaria monopetala 
RiCd., OuTLL. & Pfrr., Tent. FI. Seneg., 8), 
the apex of the petal conies very near the base. 

* The edge is often slightly reduplicate. 

® There are often six ; in this case each seems 
to be superposed to a corolla lobe. 

^ Bentham & Hookeb state that they are 
sometimes in one row, sometimes in two \Gen. 
950). But we have shown {Adansonia, viii. 832) 
that in the species that are undoubtedly of this 
genus there are always two vertical rows of 
ovules placed back to back. 

* Each of these two lobes is a large triangular 
blade with its upper edge lobed and papillate, and 
it looks as if it had been twisted up into a comet. 


like a sheet of paper. There is, moreover, as 
shown in fig. 280, a terminal median lobe, 
1 datively very short and obtuse. The floral 
receptacle is nearly plane in H. grand^florus, 
and depressed and surrounded by a projecting 
ring in H. senegalensis (see Adansonta, viii. 
329). 

® Rich., Guill. & Perb., Tent. FI. Senegamh , 
loc. city t. 2. — Benth., Trans. Lwn. Soc., xxiii. 
467, t. 49. — Walp., Eep , i. 80. — Oliv. Ft. 
of Trop.Afr., 26. We have described (Adansoma, 
viii. 348) a doubtful species of this genus. Jl. 
hrasxhensis A. S. H. & TuL. belongs to Tfigyneia 
(see p. 206) j and perhaps, too, M. madagatea* 
rieneis A. DC. {MSm., 87, n. 2), should, we have 
said, be refierred to the genus Monodora (Adan- 
sonia, viii. 801). 

Q 2 
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sessile or pedonculate solitary axillary flowers, below each of which 
are two lateral bracts with their edges in contact to form a sac, at 
first completely closed, surrounding the young flower-bud. 

E. OxYMiTRE^. — The generic name OxymitrA refers to an inner 
corolla in which the three pieces approach by their very thick upper 
parts, so as to form a sort of vault on three pillars above the sexual 



Ox^mitra (Qoniothalarmis) Gardner i. 
Pig. 281. 

Flower. 


organs (fig. 281 ). The summit forms an erect, more or less acute 
cone ; while the bases of the petals represent the pillars, and are more 
or less taper,’' so that between them are three openings through 
which the stamens and gynaeceum are seen. The outer petals 
correspond to these spaces, and are quite different to the inner 
ones, their edges being in contact with one another only in a very 
young bud ; later on they spread more or less as blades of very 
variable size, thickness, and consistency. The calyx is much shorter 
still, and consists of three sepals, free or united at the base, also valvate 
in aestivation. The indefinite stamens are inserted in a spiral on a 


^ * Dl., Flor, J(po», Anonac^ 71, tl 35, 36, D, 37. 

ElTDL., G^n*, n. 4713 b, — B. H., Chn., 26, 

967, lu sk, — H. Bk., Adansonia, viii. 341. 

< In O. Bsfth. the petals are short, 

concave* and sessile; in aeveral Asiatic species they 
I a vault more or less aoute<«t its summit. 


and. are separated from one another at the base 
by narrow elongated triangular spaces. In Gonio- 
thalamus, Bekthah & Hookbb (loc. cit,) say of 
the inner petals ** basi in wnguem latam angua- 
tata** Now this basilar claw is usually even 
broader still in the true Oxymitras. 
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more or less convex receptacle. They are of the same form as in 
Unona and Uvaria, the connective bearing a dilatation of very 
variable form* above the extrorse anther-cells. The carpels are 
indefinite, and each ovary contains one or two ovules inserted on the 
inner angle near its base or a little higher up.’ The fruit consists 
of a variable number of stipitate one-seeded berries. The seeds 
differ greatly in form according to the species. Thus they are 
smooth and globular or ovoidal in most of the Indian and Javanese’ 
species of Oxymitra, as well as in Gonioihalamus* (fig. 281), which we 
cannot separate from this genua, for the only difference that can be 
pointed out in its flowers is that at the base the outer petals are a 
little thicker, and the inner ones are a little broader.* But in certain 
African species, as 0. patens^ the seeds become spheres bristling with 
conical projections (figs. 282, 283), and some of the carpels contain 

• Oxymitra palem . 




Fia. 282 Fjg 283. 

Seed Longitudinal section of beed. 

two seeds. In some other Oxymitro'i from Oceania, which have been 
made the type of a genus Richella' (figs. 284-286), the seeds are 


* It is sometimes depressed and capitate, some- 
times ovoidal, or more or less elongated and 
conical ; these characters vary with the species, 
all the other ch iracters of the flower remaining 
the same. 

* Never have they appeared to us exactly 
basilar — that is, erect. They are often incom- 
pletely anatropous. The micropyle looks down- 
wards and outwards, but it is often at some dis- 
tance from the umbilicus* The style of O. patens 
is short and depressed in the stiginatiferous part, 
while it is like a very long oblique cone in several 
Asiatic species. It is sometimes simple, some- 
times bifid at the apex. 

* Bl., loc. dU — Hook. & Thoms., Fh Ind,, 
i. 145 . — Miq., FI. Ind.-JBat.f i. p. ii, 50 ; A/nn 
Mus, Lugd. Bat.^ ii, 29. — Zoll., l/inneeat xxi\. 
824. — Thwait., Fimm. FI. Zeyl., 29. — Walp. 
Ann.y iv. 72 ; vii. 56. 

* Bl., FI Jav.y Anonac., 71, t. 39, 52, B.— 
Miq., FI. Ind.-Bat,, i. p. ii. 58; Ann. Mus. 


Lugd. Bat.y ii. 33. — Walp., Ann.y iv. 51 ; vii. 
66. — Thwait, Fwum . FI Zeyl.y 33. — B. H., 
Gten.^ 26, n. 22. 

* These difierencos are, moreover, far from 
constant, and in Goniothalaimts some flowers may 
have tlieir inner petals simply sticking to one 
another, so that slight traction will separate 
them. The same tbmg may occur in Oxymitra 
proper. 

® Benth., Linn. Trans.y xxiii. 472, n. 4, t. li. 
— H. Bn., Adansoma, v. 863. — Oliv. FI. Trap. 
Afr.y 34. The ovules are described and figured in 
Bbntham^s work as parallel, and separated bv a 
vertical septum ; in the flowers we have been able 
to dissect it has appeared to us horizontal. In 
the fruit one seed is above the other, and they are 
separated by a well marked horizontal septum. 

^ A. Gkat, Amer. Fxplor. Fxped., i. 28, t. 2, 
— B. H., Oen.y 26, n. 20* — H. Bn., Adansoma, 
viii. 177. — Seem., Fl.Vittens., 5. — Walp., Am.. 
vii* 56. 
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sometimes triquetrous with the edges (especially the two lateral ones) 
prolonged into thin wings. However, these wings may be thickened 
and project but little as in a species from Hew Caledonia that we 
have hence named 0. ohtiisata^ which thus affords a transition 
between the typical Bichellas and the J avanese Oxymitras, Besides, 
in Richella there may be more than two ovules in each carpel, for we 
have seen specimens whose pyriform berries contained three or 
four seeds^ when ripe (fig. 284).* 

The smaller flowers of Mitrephora* are of the same general 
structure. But they are easily distinguished by a very striking 



Fig. 285. 
Seed. 


Oxymitra {Richella) Orayana, 




Fig. 284. 
Four- seeded berry. 


Ii^iG. 286. 

Longitudinal section of seed. 


character, though one of little importance in itself : the tapering 
basilar part of the petals is very long ; so that three very long and 
slender pillars support the vault that they form high above the 


* AdaTtsonia, viii. 178. 

^ Hence we have been unable to retain the 
Bpecific name of monospermat for v^rhich we have 
had to substitute that of Ghrayana. 

* We have not been able to observe, and only 
know description, a genus which appears very 
nearly allied to Oxymitra and Goniothalamus, 
and l^t has been named Atrutregia (Bed dome, 
Jfodr, Jowm, Lilt. Sc.^ ser. 3, i. 37, fig. 1, ex 
B. H., Oen,, 957, n. 22 a). Its calyx consists of 
four (?) small sepals, and its corolla of six valvate 
eori^M»)ous petals. The three outer are oval 
aoomioate, and cohere around the sexual organs. 
The indefinite stamens are surmounted by an ob- 
tiisei^ acuminate prcjection of the connective. 
The eubglobular receptacle also supports an in- 
definite number of carpels with imiovalate ovaries 


(ovules erect) surmounted by an elongated style 
tapering into a two-branched terminal stigma. 
It is a small tree from Peninsular India, with 
the leaves glabrous, acuminate, and the flowers 
either solitary axillary, or springing from nodes 
which have lost their leaves. The whole 
surface of the outer petals and the outer faces of 
the inner ones are covered with hairs. 

** Bl.. FI Jav., Anonac,, 13, 1. 10, 11, 12, 14, 
C, D. (sect. Uoarice). — Endl., Gen., n. 4717 a 
( Uvaria), — Miq., FI. Ind.-Bat., i. p. ii. 30 ; Aim. 
Mus. Zugd. Bat., ii. 27.— B. H., Gen., 26, 957, 
n. 23. — H. Bn., Adanaonia, viii. 829, 842. — 
PaeudmaHa Miq., FI. Ind.^Bat., i, p. ii. 82. — 
Oropheea Miq., Awn. Mua. Lugd, Bat., ii. 22, ex 
part, (nec Bl.). 
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sexual organs (fig. 287). The outer petals seem to be so much the 
shorter in consequence, coming very near sepals in size, form, and 
consistency.* The stamens and carpels are arranged, as in Oxymiira, 
on a slightly convex receptacle ; but each ovary contains an indefinite 
number of ovules in two vertical rows.® The stipitate berries each 
contain one or several seeds. The genus Mitrephora consists of trees 
and shrubs from tropical Asia and the neighbouring parts of the 
Indian Archipelago.^ Their leaves are rather thick, with the 



Fig. 287. 
Flower (®). 


Oroj)haa cotyrnhosa. 



Fig. 2S8. 
Diagram. 


secondary veins often parallel and prominent. The flowers are 
axillary, terminal or lateral, solitary or in cymes, which may them- 
selves be isolated or grouped into a cluster on a common axis. They 
are sometimes diclinous.* 

The genus Orophced’ consists of natives of the same countries as 


^ Hence there are species that in the structure 
of the corolla come very near the FheeantheoBy 
as do several species of MitrepTioray and certain 
Asiatic Popowtas. The outer petals are usually 
obtuse and spreading ; the inner ones cohere by 
the edges of their broad limbs, and often the 
vault formed by their union falls on one side 
owing to the bending of the long slender claws. 
But often, too, their limbs finally separate from 
one another, and the interior corolla presents a 
true expansion. 

2 The floral receptacle is usually convex ; it 
is however slightly hollowed out at the insertion 
of the carpels, which it surrounds by a small 
annular projection in certain Javanese spedea. 

® Hook. & Thoms., FL Ind.y i. 112. — Habbk., 
Metztay i. 116 .— Th wait,, Enum, PI. 2hyl.t 8. — 


ZoLL., Ltnnoeay xxi\ 315 . — Walp., Ann,, iv. 
55 ; vii. 57. 

^ This occurs in Pseuduvana Miq., rightly 
referred by Bentham & Hookeb to the genus 
Mitrephora, of which it has the stamens, but by 
Miquel finally included in Orophaa {Ann. Mua, 
Lugd, Bat., ii. 22). But the stamens of Pseud- 
uvana are quite those of Voarta, and the 
synonomy of the typical species must be thus 
re-established : Mitrephora reticulata B. H.— 
Uvwria reticulata Bl. (op. cit„ t. 24). — Pseud- 
uvana reticulata Miq. — Oropheea reticulata 
Miq. 

® Bl., Bijdr., 18. — Endl., Gen., n. 4711.— 
B. H., Gen., 29, 958, n. 36.— H. Bn., Adan- 
sonia, viii. 842 .— Bl., FI, Jav., Ano- 
nac.y t. 40, 46 (nee Auett,). 
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t0lUr(gdom* vi Kyeli Ibey have ibe flowers. The ihr«^ petals 
flwmhig the inner corolla are in &ot more or less taper towards the 
base,* 1 ^ are united edge to edge by their expanded limbs to form 
a sort of vault, three-pillared, above the reproductive organs. 
But these last difler in the following points; the number of 
stamens is smaller,* often definite, sometimes reduced to six* or 
nine ;* the connective is not prolonged above the anther-cells into a 
thick fleshy body ; if extending at all beyond them it only forms a 
narrow, slightly prominent blade ; each of the carpels, whose number 
may be reduced to three, contains only a single ovule, or else from 
two to four, A dozen true species of Orophcea are known, shrubs 
with alternate leaves, often Ul- developed. Their flowers are axillary 
and grouped into clusters of variable length, often bare at the base. 
The pedicels are articulated, and often fall early ; the bracts to 
which they are axillary are often very close to each other, and 
imbricated. 

The flowers of CjimhopetaluDf are large, closely analogous to those 
of MitrepJiora. In fact, in the plant that has served as the prototype 
to this genus,' we find that the inner petals have very broad limbs 
and narrow claws, and shelter the reproductive organs with the 
expanded part. But the large petals do not cohere together by 
their limbs, and are thick, coriaceous, and dilated like a sort of 
enormous spoon, with involute edges and an inflected mucronate 
apex. The outer petals are short and broad at the base, and 
even more than in Mitrephora approach the sepals in form and 


^ Bl., loc, dt. ; FI. Jav.t Anonac,, t. 40-44. 
—A. DC., M4m., 88, t. 4. — Hook. & Thoms., 
FI. Ind.t i. 110. — ZoLL., Zinneta, xxix. 297. 
— Thw., Fmm. FI. Zeyl.^ 8. — Miq., FI. Ind.- 
Bat., i. p. ii. 29 ; Ann. Mns. Lugd. Bat., ii. 22. 
(Several of this author's species are Mitrephoras ) 
— Bedd., Trams. Linn. Soc., xxv. 210, t. 21. — 
WAliP., Awn, iv. 54 ; vii. 69. 

* The^ usually taper abruptly in this basilar 
|](ortioD, which is much elongate. Without sepa- 
nstisg from one another they may all lean to one 
and leave the reproductive organs uncovered. 
Botin O. ? obliqua Hook. & Thoms. {FI. Ind., 
L 112), the inner petals are shorter than the 
otiea, and ha^ly taper towards the base. 
Ib Q , Hook. & Thoms, { loc , cit .), 

tile stnnmit of the inner corolla is much 
more etongated than in the other species, in 
f^i^ It often repreeeots a pearly horizontal 


® There are, however, species in which the 
number of stamens rises to filleen or eighteen. 

^ The flowers of O. corymhosa {Bocagea co- 
rymbosa Bl.) usually have this number (fig. 
288). The three largest stamens are super- 
posed to the sepals. In 0. obliqua, the three 
large stamens are quite internal to the three 
small ones. In 0. cortacea Thw., the andro- 
ceum also forms two very distinct trimerous 
verticils, as it does too in 0. zeylamica. 

* This number is observed in flowers of O. 
polycarpa A. DC. {MSm., 89). The six outer 
stamens are in this case the shorter and seem 
arranged in pairs. 

® Bbnth., Joum, Linn. 8oc., v. 69. — B. H., 
Gen., 27 n. 28. — H. Bn., Adamonia, viii. 268, 
298, 342. 

^ C, hrasiliense Benth., loc, cit.^Uvaria 
brasiliensis Vellqz, FI. FUm., v. t. 122. — 
Mabt., FI, Bras,, Anonac., 89, t. 18, fig. 2. 
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colour. Thejare, moreover, valvate in the bud, like the 8e|^d8, 
which become more or less reflexed on the peduncle. The recep- 
tacle is dome-shaped, and bears a large number of stamens (of 
Uvaria), inserted in a very regular spiral. The indefinite carpels' 
consist of a pluriovulate ovary, with a short style dilated at the 
summit into a thick stigmatiferous head. The fruit is formed of 
a variable number of carpels, somewhat like little pods divided 
incompletely by oblique inflections of the pericarp into as many 
compartments as there are seeds. These are arillate, and in other 



Cymhopetalum penduUfloru m r 
Fio. 289. 

Ilower. 


respects like those of most Jnonacece. It is said that the carpels 
dehisce more or less completely wlien ripe.® 

The characters presented by the petals, so well marked in this plant, 
become somewhat less decided in other species which we have 
referred to the same genus, such as U/iona obtusijlora DC.^ Here 
there is much less difference in size and form between the outer 
petals and the inner ones, the former being much larger and oval 


^ In some flowers they appear absent ; these 
plants may then become polygamous like some 
species of Mitrephora, 

* H. Bk., Adansonia, viii. 268. — Uvaria pen^ 
dulijlora Moo. & Sess., FI. Mex., ined.^ ex Dun., 
Mon., 100, t. 28 ; DC., Spst, i. 487 ; Prodr., 
i. 89, n. 3. 


* “ Bacc(B atlpitatcB ohlongee, auh pretaione 
8<Bpe apert<B** (B. H., Chn., loo. oil.). We have 
in fact seen the fruits open towards the apex for 
a certain distance along the yenti*al angle ; but 
it is possible that this rupture only occurs in the 
herbarium. 

Si/aL Veff./i. 487 ; Prodr., i, 89, n. 7. 
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acute, while the claws of the latter are much shorter and narrower.' 
The petals only approach the form of those of C. brasilieme towards 
the time of the complete expansion of the flower, remaining until 
then very much like those of several true JJnonas. But the sexual 
organs and fruit (fig. 290)" are exactly those of Ct/mbopetalmi. We 
already know nine species of this genus," small American trees 
found between Mexico and Brazil, with subsessile mem- 
branous leaves, often somewhat unsymmetrical at the 
base. The flowers are solitary and terminal, leaf-opposed 
or extra-axillary, usually on very long peduncles.* 

Beside Cymbopetcdim has been placed Enantia,^ in 
which there are only six leaves to the perianth : three 
sepals and three petals superposed to them. The former 
are lanceolate and valvate ; the latter are much longer, 
erect or slightly spreading, thick and coriaceous, flat, or 
with slightly reflexed edges, and with a concave con- 
tracted base. The convex receptacle bears an indefinite 
number of linear-oblong stamens, whose dilated con- 
nective is but little dilated above the anther-cells- 
The carpels are also indefinite; each ovary contains 
a single erect ovule, and is surmounted by a short linear oblong 
style, traversed by an internal longitudinal groove. E. chlorantha 
Oliv., the only species known, is a tree from the west of tropical 
Africa, with alternate membranous leaves, and solitary extra- 
axillary flowers on short peduncles. 



Cymhopetalum 
oliiusiJlortFin. 
Fig. 290. 
Fruit. 


* The calyx also becomes very different from 
the inner petals, especially in thickness. It is at 
first a membranous globular sac, completely sur- 
rounding the corolla in the bud. 

2 Here the fruit, though of quite the same 
appearance as in C. hrasiliense appears tho- 
roughly indehiscent. We see also from fig. 290 
that the lowermost segment remains empty and 
of small 'Size, but is separated from the rest of the 
carpel by a well-marked, nearly transverse 
ftUTOW. 


3 To uhicli we have referred {Adansonia, viii. 
298) Vvona peuduhjlora DtiN. (fig. 289), viH- 
diJlora^viA'VQ:.^ ohtusiJJora DC., and with some 
doubt, V.fuscata DC. Sect. BracJiycywhium. 

^ 'J hey may be either erect, or pendulous, as 
in C. pendultflomm, and are sometimes even 
thicker than the branch from which they spring. 

^ Olivjee, Journ. Linn. Soc., ix. 174. — B. H., 
Oen.f 958, n. 28a. — H. Bn., Adanaonia^ viii. 
343. 
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II. MILIUSA SEEIES. 

The flowers oi MiUusa^ (figs. 29 1-20 J) are regular, hermaphrodite 
or polygamous. On the receptacle are inserted in order a triple 
perianth, and the indefinite pieces of the androceum and gyiiajceum. 
The calyx consists of three narrow sepals, valvate in aestivation. 'I'he 


Mtliusa indica. 



Fig. 291. 
Flower 



Fig. 292 

Longitudinal section of dower. 




Fig 293. 

Flower, corolla removed. 


Fig. 294. 
Diagram. 


petals of the inner whorl, superposed to the sepals, are broad and 


* Leschen., ex A. DC., M4in, 87, t. 3.-— Cat,^ n. 6484 . — Lutde., Introd, to ed. 
Wight & Aen., Prodr, i. 10. — Endl., 489. — Endl., Gen,, n, 4729. — Uvariee spec, 

n, 4712,— B. H., Gen., 28, 968, n. 34.— H. Bn., Roxb., FI, Ind., ii. 664. 

Adansoma, viii. 843. — Hyaloatemma Wall., 
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membranous, free, or cohering slightly below, and together have 
exactly the appearance of an ordinary corolla (figs- 291, 292) ; while 
the outer petals, of the same size, form, and consistency as the sepals, 
seem to form a second calyx, whose pieces alternate with those of 
the first. True, analogy tells us that the three tongues which form 
the second whorl of the perianth answer exactly to the outer corolla 
of other Anonaceoe. But at the same time all the external characters 
of these leaves again show us how it is often impossible, not to say 
useless, to fix any absolute distinction between sepals and petals.* 
But though this character possesses but little value in itself, it allows 
iis to distinguish the Miliusece easily from other Anonacece ; we may 
in practice say of them that, instead of a single calyx and two 
corollas, they have a double calyx and a single corolla. The 
indefinite stamens, inserted in a spiral on the convex receptacle, 
and shorter as they are lower down on it, have been long 
known to us by the conformation of the anther;- for this genus 
has, as we have seen, given its name to the stamens callpd stamina 
Miliasearum. The filament, short and narrow, is surmounted by 
two extrorse cells dehiscing longitudinally, and above them by a 
slightly conical projection of the connective (fig. 293). The carpels, 
also inserted in a spiral, consist each of a unilocular ovary sur- 
mounted by a conical papillose style, and containing either one or 
two ascending ovules, whose micropyles look outwards and down- 
wards, or more rarely an indefinite number in two vertical rows. The 
multiple fruit consists of a variable number of umbellate, stipitate, 
one-seeded, or, more rarely, many-seeded berries. Within the seed 
coats is contained a fleshy ruminated albumen, with a small embryo 
close to its apex. The genus Miliusa consists of small trees or 
shrubs, with alternate leaves and solitary or cymose, axillar^’^ or 
extra-axillary flowers, borne on peduncles of variable length. In 
some species there are whole branches bearing none but male flowers. 
We know half a score species from India,* Malaysia,* and even 
Madagascar. 

In Miliusa proper the bases of the broadest petals are flat, as in 


1 See JdaMonia, viii. 309. 

» See pp. 200, 209. 

» A. DC., loc, oit. — Roxb., FI. Ind., ii. 664 
(l/eem).— H ook. & Tuoms., FI. Ind., i. 147. 


— Thw., Fmim. FI. Ze^l., 10. — Walp., Ann. 
iv. 74. 

Miq., FI. Ind.-Bai.f i. p. ii. 61 ; Ann. Mue. 
Lvgd. BaLt ii. 40 . — Walp., Ann,, iv, 69 ; zii. 69. 
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most Anonacea. However, in certain species, especially the one 
which served to found the genus, at the lower part of each of the 
inner petals is a sort of sac or obtuse spur projecting below the 
insertion of the petal (fig. 292). The designation Saccopetalum' has 
been applied to plants in which this gibbosity is more marked, so 
as to form a sort of purse or boat-shaped hollow. But as there is 
every transition between those species of Saccopetalum in which this 
is well developed, and those of Miliusa in which it hardly exists, it 
has appeared impossible to us to retain the two genera as absolutely 
distinct. Moreover, all other characters are the same in both, and 
Saccopetalum has the gynaeceum of the multiovulate Miliusas. In the 
former the leaves are caducous, and the flowers spring from the axils 
of the last year’s leaves ; they are solitary, or in small clusters, often 
supported on long slender peduncles. The young leaves of their 
year appear with them, and are covered with rather copious down. 
These characters allow us to make of the six or seven known 
Oceanian and Asiatic” species a special section in the genus Miliusa 
as we understand it. 

The flower of Phaanthus^ is, as regards its perianth, exactly that 
of Miliusa, but the form of its stamens is difierent ; they are formed 
like those of Unona and Uvaria, with a short dilatation of the con- 
nective, more or less depressed or rounded at the summit.'* The 
ovaries and fruit are those of the uni- or biovulate Miliusas; but the 
ovules of Phceanthus, instead of being near the base of the ovary, are 
inserted a little higher up on the inner angle, and are slightly 
ascending, with the micropyle downwards and outwards. Only five 
species of Phceanthus proper are known, natives of India and the 
Indian Archipelago.* To this genus we think we may add Hetero- 
petalum brasiliense Benth." (fig. 295) as the type of a separate section 


* Benn., pi, Jav, Rarior,, 165, t. 35 . — Endl., 
Gen.i Suppl. i. n. 471 2^ — B. H., Gen. 28, 958, 
n. 35. — H. Bn., Adansonia, vii. 343. 

Walp., Rep., i. 74; Ann., iv. 76 ; vii. 59. 
— Hook. & Thoms., FI. Ind., i. 151. — Miq., FI. 
Ind.-Bat,, i. p. ii. 52. — Zoll., Lin/ncsa, xxxi. 
325. — Benth., FI. Austral., i. 53. 

* Hook. & Thoms., FI. Ind., i. 146. — B. II., 
Gen., 27, 957, u. 25. — H. Bn., Adansonia,v\\\.^A^. 

* This summit is like a long lozenge, with a 
large transverse axis in P, nutana Hook. & 
Thoms., and its superior surface more or less 
concave. The anther-cells are either markedly 


extrorse, or nearly marginal. The filament is 
articulated at the base, and falls very early. 

® Walp., Ann., iv. 73 ; vii. 57 . — Zoll., Lin- 
ncea, xxix. 324. — Miq., FI. Ind.- Bat., i. p. ii, 51; 
Ann. Mus. Lnigd. Bat., ii. 40. 

® Joum. Linn. Soc., v. 69 — B. H., Gen., 
27, n. 27. — H. Kn., Adansonia, viii. 343. — 
Guatteria lieieropetala Benth., Rook. Journ., 
ii. 360. If this species is referred to the genus 
Phceanthus it must take the nan3e of P. hetero- 
petalus. The large petals are not so thick as in 
the Asiatic species, and the thick connective is ho- 
rizontally truncat^ above the anther-cells. The 
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belonging to South America. In this the flower and fruit are exactly 
those of the Indian species, except that the six small outer leaves of 
the perianth, all similar to one another, are a little broader at the 
base, and that the single ovule in each ovary is inserted quite at the 
base of the internal angle. 

As another section of this genus Phaanthns, we also class those 
Afncan plants which have been termed Piptostigma^ for their flowers 
possess a convex receptacle,’ three large inner sepals 
veined like those of the Asiatic species of Pheean- 
thus, and three outer petals that are much shorter, 
acute, and quite analogous to sepals, like those of 
Heteropetalum brasiliense. The stamens, indefinite 
in number, have wedge-shaped anthers surmounted 
by a truncate prolongation of the connective. 
The carpels, few in number, have styles that, 
as in Heteropetalum, swell into thick irregular 
stigniatiferous heads which all stick together. The 
only difference of any value that we can state here 
is that the ovules are numerous, and arranged in two 
vertical rows.’ In this respect Piptosfigma is to the 
American and Asiatic species of Phaanthus exactly what the pluri- 
ovulate species of Miliusa are to the uni- or biovulate species of the 
same group, and can no more be considered a distinct genus." The 
two known species of this section have been observed in the western 
regions of tropical Africa. 

Thus constituted,’ the genus Pheeanthus contains half a dozen 
trees with alternate leaves, and flowers either lateral, or axillary to 
leaves or bracts, solitary, or grouped into small cymes. 



Ph^anthus lieteropetalu 
Fig. 295. 
Flower-bud. 


gtylea are terminated by thick dilatationB, known specieb. There arc from three to five in 
which all stick together to form a common head, each row. 

thBia Piptostigma, The only species yet known * It is said {Ohiy^^PL Trop, Afr,^ 19) that 
has been observed in Brazil and Guiana- in the fruit of P. pilosum Oliv., the carpels 

* Olit., Joum. Linn. Soc.^ viii. 158, t, 2 ; cohere into a single mass containing the seeds 

m. Trop. Afr., 18.— B. H., Gen., 957, n. 25 a.— surrounded by scanty pulp. 

H, Bu., Adamtonia, viii. 343. ^ /!• P^phaanihus. Ovules 1, 2 ven- 

* In P. glabretscens Oliv., the part of the re- pf^aanthus ' 

ceptade tliat bears the carpels is slightly con- Sections 3. Ovale 1, sub- 
cave* 1 basilar. 

» Th» arrai^raent is constant in the two \3. P^to«%ma. Ovules oo , ventral. 
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III. MONODORA SERIES. 

(I.ERTNER gave the name Anona M^ristica' to a plant which Dunae 


Monodora Myrtstica, 



Fig. 296. 

Flonferous branch {\). 



Fig. 297. 
Diagram. 


later made the type of his genus Monodora? This plant (figs. 

^ Fruct»/\\, 194, t. 125, fig. 1 . — Lxtn., Hort, Journ, Linn, Soc , v. 72; Linn, Trans,^ xxiii. 
Jam,y 10. 473, t. 52, 53.-11. H., Qen., 26, 957, n. 21.— 

3 Mon,, 79.— DC.. Syst„ \, 477 ; Frodr,, \. H. Bn., Adansonia, vui. 299, 344 .— Oliv., FI 
87, — R,. Brown, Congo, 66; Misc, Works, od, Trop, 4/V., 37. 

Bbnn., i. 162.— Enpl., Oen,, ii. 4725. — Bknth., 
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296-299) has regular hermaphrodite flowers, and the receptacle is 
like a small sphere at the top of the peduncle. The calyx consists 


Monodor a Myristioa. 



Fig. 299. 

Longitudinal section of fruit (^). 


of three sepals valvate in the hud. The corolla is gamopetalous, its 
six petals being united near the base into a short broad tube,' and 

1 Thil tub^ mually pawed over in descrip- and then the petals rise in the opposite direc- 
tions unnoticed, is first reflexed on the peduncle, tion. 
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then free, valvate in aestivation. The three outer ones, long and 
narrow, alternating with the sepals, and, like them, with undulate 
edges, are reflexed in the completely expanded flower, while the 
three inner ones, far shorter and contracted at the base, approach 
one another above by their broadened, almost sagittate limbs. The 
stamens, inserted in a spiral on the sides of the spherical dilatation 
of the receptacle, are indefinite, free, each composed of a nearly sessile 
anther, with two linear adnate extrorse cells dehiscing longitudinally 
and surmounted by a truncate dilatation of the top of the con- 
nective. The ovary, which occupies the summit of the receptacle, is 
surmounted by a style that dilates rapidly, like that of a Poppy, into 
a large circular stigmatiferous plate with lacerated edges. The ovary 
contains only one cell, with numerous parietal placentas, bearing 
indefinite horizontal or ascending anatropous ovules on rather long 
funicles.' The fruit is an enormous berry, which finally becomes 
spherical and woody. It contains an indefinite number of seeds 
embedded in the thick pulp. The seed-coats, ruminated albumen, 
and small embryo here present the same characters as in most other 
Anonacea. 

M. Mt/ristica is a tree from tropical Africa, transported to the 
Antilles by negroes.’ Its leaves are alternate, exstipulate ; and the 
long peduncles of the large flowers spring from the side of the 
young branches of the season, opposite, or nearly opposite, the leaves. 
In an allied species, M. tenuifoUa^ the flower also springs from a 
branch of its year, but it stands alone, far below the first of the leaves 
on this young branch. Later on the peduncle elongates and grows 
thick, and “ it is the young branch which, pushed aside and small in 
proportion, appears to spring from the side of the peduncle.” In 
this species the sepals cohere at the base, and the outer petals are 
ovate-lanceolate. The corolla has a similar form in a Zanzibar 
species which we have described^ under the name of M. Grandidieri. 
Its outer petals are undulate, and the inner ones are much shorter, 
with a nearly sagittate limb and a contracted base. But this species 
is not glabrous like those from Western Africa. The differences of 


' These ovules at first appear placed back to 
back in two parallel rows on each placenta. 

2 It is known that Bobeet Bhowh was the 
first to give this opinion, which long appeared 
very improbable, but is now justified by the ob- 

VOL. I. 


servations of travellers who have met with the 
plant native in the forests of Guinea. 

• Bbnth., Joum, Linn, 8oc., loc, ctf.— H. Bk., 
op, cit,, 300. 

* Adansonia, loc,oit,, 301, note 1. 

R 
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size and form between the inner and outer petals begin to grow less 
in M. hrevipes} Here the inner petals are not so narrow as the outer 
ones, but attain to about two-tbirds of their length. In these two 
latter species also, the branch accompanying the flower is much less 
developed at the season of its expansion. 

Thus we gradually arrive at a stage which puts it out of our power 
to make another genus for the curious species that we have named 
M. madagascarienm^ whose small flowers have a campanulate corolla, 
with six nearly equal lobes, which even appear arranged in a single 
whorl when adult. The calyx is here short and gamosepalous, and 
the corolla, instead of being reflexed from its base, is erect like a bell, 
with thick walls, and ends in six acute vertical teeth. Its valvate 
praefloration is very well marked. As to the androceum and ovary, 
they are exactly those of the other species of this genus. The style 
is much broader than the ovary itself, forming a large, fleshy, 
papillose, depressed head, surrounded at the base by a sort of annular 
cup. This species is frutescent and climbing. The leaves are alter- 
nate and simple. The flower is borne on an erect slender peduncle, 
accompanied by a young branch or leaf-bud, and is axillary to the 
leaf. 

Only six species of Movodora are known, of which one-half belong 
to the west of tropical Africa ’ The others grow on the east coast, or 
in Madagascar." We may define these plants as Anonaceep, with the 
gynaeceum of a Poppy — ^. e., with the ovary and fruit unilocular and 
of parietal placentation. 


IV. EUPOMATIA SEEIES. 

In Eupomaticf the flower is regular, hermaphrodite, without a 
perianth. The receptacle is concave like a funnel, whose edges give 


^ Benth., him, Trans.f loc, cit., n. 4. 

* Op. cit., 299, note 1. 

* Pal.-Beattv., FI. Owar., i. 27, t. xvi. (excl. 
froct.). — Benth., loo. cit. — Welw., Joum. 
lAwn, Soc., iii. 161. — Sot. Mag., t. 3059. — 
Walp., Aim., vii. 67. 

^ B[. Bn., op. cit., 299, 301. R. Beown has 
referred to the genus Cargillia a supposed Aus- 
traliftn species of Monodora, M. microcaapa DC. 


{Sgst., i, 478), or Anona microcarpa Jaoq 
(Fragm., 40, t. 44, 1. 7). 

® R. Be., App. Voy. Flind., ii. 697, t. 2 ; Misc. 
Works, ed. Benn., i. 73.-— Jtrss., MSm. Mus., y. 
236.~-Endl., Gen., n. 4730. — F. Muell., 
Fragm. Fhyt. Austr., i. 46.~-B. H., Gen., 29, 
n. 40. — Benth., FI. Austr., i. 63.— Schnizl., 
Icon., 1. 174. — H. liTX.,Adansonia,ym. 844,ix.l7; 
Comptes SendAAs de V Acad, des Sciences, luvii, 250. 
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’’lut&eeas, 13 iat is at the momant of the detachment of a sort of 
conical roof or cap which covered it in the bud (fig. 800 ), we shall 
see the nmle organs, of very variable form, rising up and spreading 
to throw off this operculum, under which they had been bent up and 
very closely imbricated. Following up their spiral from with- 
out inwards, we find successively as follows : — the fertile stamens, 
consisting of a filament that becomes more dilated and petaloid as 
we go further inwards, and an anther with two contiguous cells of 
longitudinal dehiscence, placed on the inner face of a ribbon-like 
connective, is prolonged into an apiculus above them ; sterile 
stamens, or membranous petaloid blades, with the surface quite 
glabrous, gradually increasing in size ; and finally, other staminodes 
like thicker, fleshier scales, dotted over with projecting capitate glands, 
much imbricated, and growing smaller as we approach the gynaeceum. 
These glands first appear on the inner face, on which they are always 
more numerous than on the outer face and the crenulate edges. The 
whole concavity of the receptacle is filled by the wedge-shaped ovaries,' 
which are crowded together below, and free above, where they terminate 
internally by a short stylar horn, stigmatiferous at the tip." In the 
inner angle of each is a placenta bearing a variable number of ascend- 
ing anatropous ovules in two parallel rows, their raphes a little towards 
one another." The fruit is multiple, consisting of a large number of 
many-seeded carpels crowded together within the top-shaped cavity 
of the receptacle, now grown fleshy, whose rim enframes the styles and 
projects a little above them; the traces of these last are still found on 
a sort of circular nearly horizontal platform, formed by the upper 
surfaces of the individual fruits. The seed contains ruminate albumen 
and a small embryo near its apex. As yet only two species of this 
genus are known, Australian shrubs with alternate exstipulate leaves.^ 


* They, tou, aie arranged in a spiral whose 
turns are close together. A little more than 
half way up the hack of each is an angular pro- 
jection, a little hump which fits exactly into 
the interval between two of the carpels outside 
of it. The carpels thus moulded on one another 
do not, however, cohere, but are only compressed 
and crowded together. 

^ This tip is a sort of little papillose button, that 
has nothing iu common with what most authors 
have described as the stigma, for they say that 
^the stales are welded together into a mass, 
terminate by a fiat stigma pitted by as many 


areoliB as there are carpels.” Now there is no 
welding of the styles; the free stigmas are equal 
in number to the carpels, and the areolae in 
question certainly represent those portions of the 
backs of the ovaries that are above the external 
projections of which we have spoken. 

^ Later on the ovules are displaced, so that 
one of them is as it were enframed in a ring by 
the others. In j&. Ben/nethi, there are from 
three to six ovules in each vow. They have two 
coats, and the top of the secundine is fiask- 
shaped, and projects through the exostome. 

* Bekih., FI, Austral, t i. 68. 
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E. laurim'^ (figs. 302-305), the taller of the two, has a thicker woodier 
trunk and axillary flowers. The other, E. Bennettii? (figs. 800, 801), 
developes like a perennial herb ; it has a running stock from which 
arise almost herbaceous aerial branches, each ending in a pedun- 
culate more or less dvoonincr flower. Beneath this are several 

Eupomatia laurina 



1 % 

Fig. 302. 
Expanded flowei. 


liG 303 

Loiijjitudm d section of flower 


Fig 304. 
Fruit. 



Fig. 305. 

Longitudinal section of fruit. 


bracts, which gradually become smaller as they are higher up, and the 
arrangement of which is continuous with that of the leaves. The last 
one is inserted on the very edge of the receptacular cup, and is 
reduced to a sheath which covers in the sexual organs in the bud like 
a hood, and on the expansion of the flower falls off by its circular 




* B. Bb., loc. ed.—V. Musii., loc cd., n. 1 
(nec Hook.). In a single axil there are two 
(more rarely three) flowers placed one above the 
other, or as many leaf-buds with superposed 
leaves. The peduncle of each flower bears one 
or several alternate bracts below the one that is 
so much developed to surround the whole flower. 
E. launna is a rather large shrub with urceolate 
fruits, and conniveiit petaloid staminodes shorter 
than the fertile stamens. 


^ F. Muell., loc. ciL, n. 2. — E. launna Hooe., 
Bot Mag., t. 4848 (nec R. Br.). In this the 
staminodes are richly provided with glands, and 
longer and broader than in the preceding species, 
and on anthesis spread more or less over and 
be>ond the fertile stamens. The fruit is turbi- 
nate. The roots with which the stock is pro- 
vided swell here and there into re'servoirs of nutri- 
tive juices owing to the development of their 
cortical parenchyma. 
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base so as to free the fertile and sterile stamens that push it off.' 
We may, then, define the genus Eupomatia as Anonacece with naked 
flowers, in which the perianth is replaced by a single modified leaf, 
and the carpels are inserted on a concave receptacle. It is in this 
order analogous to Trochodendron amongst the Magnoliacem. 

Anon<s form Family XL VI. of Adanson’s great work ; this, as 
we have seen, includes not only those Anonacea that were then 
known, but also MagnoUacem, Meidspermacece, several DiUeniacece and 
Manunculace<B, Ochna, and Fagara. Of this group the genera which 
really belong to Anonacea are four in number — viz., Anona, Xylopia 
{Xylopicron), Uvaria [Naruni), and Asimina. Adanson was the first 
to recognise the analogies between Xylopia and Anona ; and his genus 
Narum includes both Uoaria proper and also the Asiatic Unonas of 
the group Cananga. The Aiionae of A. L. de Jussieu only include 
the five genera Anona, Unona, Uvaria, Cananga, and Xylopia. Most 
of the other genera united to these by Adanson, he reserved for his 
order Magnoliacea. L. C. Richard gave the collection the name of 
Anonacere, and this order was only really established in the work pub- 
lished by DuNALin 1817, so wonderful considering its date. To the 
genera above enumerated are there added the following : — Kadsura, 
which belongs to Sclnzandrece ; Monodor a, whose type is the Anona 
Myrishca of GjERtner ; For cell a, which Ruiz & Pa von had made 
known in 1794, and Gnatteria of the same authors, corresponding to 
Aublet s Cananga. Fesnwn and Melodormn, proposed as distinct 
genera by Loureiro in 1790, are by us incorporated with the great 
genus Unona. A. P. de Candolle, in 1824, fully adopted the 
arrangement of Anonacece proposed by Dunal. Soon after, Blume 
completely revised most of the Old World genera, assigned more 
exact limits to the existing genera Unona and Uvaria, and established, 
either as distinct generic types or as sections of other lai’ger genera, 
the groups Oxymitra, Mifrtphora, and Orophcea, whose autonomy we 
maintain. About the same period, A. de Saint- Hilaire was doing 
the same work for the American Anonacece, and successively created 
the genera Anaxagorea, Duguetia {Aberemoa of Aublet, 1775), 


* The flowers only last a day, after which the 
whole set of stamens, sterile and fertile, come off 
in a single cironlar piece^ their bases being united 


into a sort of ring inserted near the edge of 
the receptacular cup, 
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Uollinia, and Bocagea. R. Brown had in 1820 established the genus 
Artabotrys, for those Old World species of Uvaria and TJnona in which 
the principal axis of the inflorescence is like a flattened fasciated 
hook ; and the genus which he had made known six years earlier, 
under the name of Eupomatia, though long held of doubtful affinities, 
and unfortunately pointed out by A. L. de Jussieu, as the type of 
a new order near Osyridea, was already accepted by several botanists 
as nearly allied to the Anonacea. In 1832, A. de Candolle was led, 
in a special work on this order, to break up the genus Xylopia, which 
is now reconstituted, and to propose two new generic types — 
Miliusa of Leschknault and the monopetalous genus Ilexalobus. So 
there existed at that time sixteen of the genera retained by us in the 
order Anonacea. The twelve others are of quite recent creation. 
Between 1832 and 18G6, English botanists made known the genera 
Sageraa, Cyafhocaly.r, Phaanthus, SphcBrothalnmus, Disepalum, Cym- 
bopelahon, Cleixfochlamyft, Euantia, Atrutregia. Endlicher had named 
Popowinin 1838; A. Richard, Oxandra in 1850. Miquel is the 
latest author who has studied the Anonaceae of tropical Asia in situ ; 
he established the genus Tetrapetahm in 1866, thus raising the 
number of genera received by us to twenty-eight. But of these 
it is probable that some will be suppressed when transition terms 
shall be better known, that will allow us to admit them as sec- 
tions into several of the older genera. We have fortunately not 
been compelled to establish any fresh generic type in this order. 

On seeking out the characters constant in all these groups we 
find that there is no Anonad that is thoroughly herbaceous ; 
that all have alternate exstipulate leaves, and in the seed contain 
fleshy ruminated albumen. 

Other important characters are so common in this order that 
their absence has only been made out in one single genus thus dis- 
tinguished from the rest. These are as follows : — 

T. The form of the floral receptacle and the resulting insertion 
of the androceum. — Only in one type, Eupomatia, has the flower a 
totally concave receptacle, with its stamens all inserted above the 
gynseceum. 

II. The presence of petals and sepals. — In Eupomatia alone are the 
sexual organs surrounded by a simple bract, which falls oflTby its base, 
and plays the protecting part of a perianth, this being really absent. 

III. The independence of the carpels. — In Monodora alone are 
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they united edge to edge to form a one-celled ovary with parietal 
placentas. All other Jnonacea are what have been termed poly- 
carpicea. 

IV. The aspect of the anthers. — These are introrse in Eupomatia 
only, lateral or extrorse in all the other genera. 

In the third rank come characters that are undoubtedly of less 
importance than the preceding, as different ones are absent in 
several genera more or less closely allied. They can only serve 
to distinguish these genera, or at most to separate them into sub- 
series, such as we have had to establish in the immense series 
Anoneee. We will especially call attention to the following: — 

The type of the verticils of the perianth. — These are almost 
always trimerous. But the binary type is found in and characterizes 
Tetrapetalum among the TJvariem, and Disepakim among the Unone<B. 

The presence of dorsal appendages on the petals. — These only 
exist in the secondary group, liollmeae, and their form may serve to 
distinguish its four genera. 

The absence of the outer corolla has only been ascertained in the 
genus Enantia. 

The consistency and dehiscence of the pericarp. — In Anaxagorea 
alone does the fruit consist of true follicles. This one point cha- 
racterizes the genus. The fruits of Xylojna and Cgmhopefalum, if they 
open at all, do not open in so marked and complete a way. In 
all other Anonacea the pericarp is indehiscent, and the fruit con- 
sists of more or less fleshy berries. 

There are, finally, characters which, though we cannot refuse them 
a great value in particular cases, must be relegated to the last place ; 
for, as shown above, they never possess that absolute significance 
which was often accorded to them at a time when the Anonaa^ce 
studied were relatively few in number. On enumerating these 
characters in succession, we shall see under what exceptional 
circumstances they may acquire sufficient importance to become 
the stamp of a genus, or even a sub-tribe of the order.’ 

1. The prsefloration. — It has no value as regards the calyx, for 
in one single genus we may find the sepals imbricate, valvate, and 


' lloitof theie have been already dlscuued by we must refer the reader for a development of 

na in the apecial memoir on the Anonacea we the subject unsuited to the present work, 

pnblisbed in Adcmonia (viii, 162, 295), to whicb 
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even with their edges not at all in contact. In the corolla the 
aestivation has served to distinguish considerable groups, such, for 
example, as the UnonefB and TJvariem. But on this point we must 
insist less than most authors ; for in the genus Uvaria some species 
have both corollas imbricated, others the one imbricated the other 
valvate ; Anona, whose petals are usually valvate, may have them 
most markedly imbricated,' as is the case too in certain TJnonas of 
the group Polyaltliia^ 

2. The conformation of the pieces of the perianth, their form and 
relative size. — This character is another which has been placed in 
the first rank, having been used by Bentham & Hooker to estab- 
lish all their tribes except one ; and these botanists have, as we have 
\^en, distinguished the three corollas which they term of the Unonea, 
Aylopiea, and Mitrophorea. That these forms are well marked 
towards the culminating points of these groups is incontestible, 
and hence we have avoided neglecting such a character in the sub- 
division of the great group Anonece into minor sections. But we 
have not founded true series on it, because there is one common type 
of structure towards which all these forms gradually converge, so 
that we get stages in which we cannot surely distinguish the Uno- 
iiean type of corolla from the Mitrophorean or Xylopiean. Of 
this we have cited numberless proofs ; here it will be suflBcient to 
recall the fact that in the Mehdormn group alone (including Pyra- 
midanthe) there are at the same time corollas of Unona and Xylopia^ 
and that we find the same thing in Auona, Bocoyea, &c. ; while 
the conformation of the perianth of Popowia has caused it to 
be classed by some among the Unonem^ by others among Mitre- 
jdiorecB* Thus, again, it is because structural characters derived 
from the relations of form and size stated to occur in the different 
pieces of the perianth are by no means absolute, that we have 
proposed as of practical utility and convenience, though in no 


^ See especially what we have said relative to 
the corolla of A. muricata (p. 222). 

2 We know, and shall at some future time de- 
scribe several Old World plants that can hardly 
be referred elsewhere than to Polyalthia, though 
their petals are distinctly imbricated. It may 
be easily divined how they are also closely allied 
to the genus Cananga {^Qv>atteria), Perhaps, 
then, the future will compel us to recast certain 


genera, and will no doubt lead to a fresh reduc- 
tion in their total number. 

® B. H., Gen.t 25, n. 19. It is true that the 
authors add to their description : “ Genus vix rite 
hmttalum” 

^ Hook. F. & Thoms., FI. Ind., i. 105. Cer- 
tainly the corolla of the Asiatic species is in most 
cases rather that of the PhceanthecB than that 
of the MitrephoreiS proper or the Unonete; but 
they cannot be separated from the African species. 
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way essentially natural, the establishment of a group Miliuseee, 
where the outer petals are, as we have seen, far more similar to 
sepals than to the pieces of the inner corolla. We knew in fact 
that there were genera foreign to this group, such as Popowia, 
Mitrephora, and Oropheea, in certain species of which the outer 
petals were already becoming in form and size less like the inner 
petals, and so were tending to approach the calycine leaves. 

3. The absence of the inner petals is of itself insufficient to cha- 
racterize a genus, for there are genera, recognised as perfectly 
natural, where the outer petals gradually become much smaller 
than the inner ones, and before finally disappearing are even reduced 
to very small spoon-like bodies. We may cite certain species of 
Anona, RoUinia, and one abnormal RoUinia of the section Clathro- 
spermum. Most species of JJuona have a well-developed corolla ; but 
in some it is quite absent. 

4. The independence or union of the pieces of the perianth has 
never appeared to us sufficient to characterize a genus. He.xalohm 
for instance is not mei’ely Unona with a gamopetalous corolla ; other 
features mark it out, and we have sketched them.' But it is 
impossible to make a generic distinction between those species of 
Uvaria, Unona, and RoUinia, in which the corolla comes off in a single 
piece, and those other species of these genera whose structure is 
otherwise quite the same.^ The corollas of the Monodoras, varying 
greatly in form, are all gamopetalous ; but this feature alone would 
not be thought worthy to put them in a group apart, if the peculiar 
organization of their gynaeceum did not give them so marked a dis- 
tinction.^ Nor is the union or freedom of the calyx-leaves a cha- 
racter of more value ; for it may happen that of two species of the 
same genus, as closely allied as possible, the one may have free 
sepals, the other an urceolate calyx, with three teeth hardly pro- 
jecting on the edge. 

6. The number and arrangement of the stamens. — We have 


^ See p. 226. It might not, however, be im- 
possible to meet with some species which should 
connect this genus with one of the sections of 
ArtahoiryM. For the present the union of the 
pfifftlis is at once sufficient to distinguish the 
genera. 

* It is no doubt for the same reason that Hexa- 
labu$ htasUienmdt A. S. H. A I'VL. has been in- 


cluded in Trigyneia by Bentham & Hookeb, 
though its corolla is decidedly gamopetalous. 

® We should further notice the consequence 
of gamopetaly in this genus ; it is that the three 
divisions of the corolla superposed to the sepals 
may finally appear to stand on the same verticil 
as the three outer ones. Probably this is not 
the case when they are young. 
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shown that this character is at most only sufficient to justify sub- 
divisions within a genus. The stamens are almost always inde- 
finite in the Anonacea, and it is only since the time of A. de Saint- 
Hilaire that it has been known that Bocagea may have an andro- 
ceum of subdefinite elements. The study of B. heterantha has 
proved to us that the number of stamens may be even quite definite, 
limited to three or six ; as is also the case with some species of 
Orophaa. But at the same time we have had to unite the American 
Bocageas and the Asiatic Alphonseas into a single genus. Now the 
latter often have indefinite stamens. Moreover, when the stamens 
of the Anonaceee are very numerous, they appear, when adult, 
arranged in a spiral, while in the species of three, six, or nine 
stamens the existence of trimerous or hexamerous verticils appears 
quite incontestible. In this resjiect the AnomcetB would resemble 
the Banunculacea;, having the pieces of the androceum sometimes 
arranged in whorls, sometimes in spirals.' 

6. The form of the stamens, the relative size, direction, and position 
of the anther-cells and connective, especially with regard to the pro- 
longation of the latter, are of great, though not quite absolute, value 
in separating genera." There is no reason for hesitating very much 
before placing a species in one genus rather than in the neighbouring 
one because its stamens are those of the Uvariece, not of the Miliusea, 
or the reverse. We have seen how Bentham & Hooker go much 
further, at the very outset relegating all the Anoimcece with stamens 
of the Milimece to a separate tribe, though the other characters of 
the flower are extremely variable in the difierent genera of this tribe. 
Adopting their standpoint, we should perhaps need to adopt a third 
type of staminal organization — that so well marked in the group 
Clathrospermum of the genus Popowia. Here the stamens present 
certain characters of the Uoariece ; for it is impossible to class 
Popowia in the same division as the Milimce ; but yet Clathro- 
speitmm proper has been put in the latter category." 


* The study of development will alone finally 
settle this question. The numerous stamens of 
the Anonaceee like those of the BilUniaceae^ 
might well be originally arranged in bundles. 
(For the chief details concerning the arrangement 
and the varying number of the pieces of the andro- 
ceum, see Adamoniay viii, 812-329.) 


^ Wo have seen, for instance, that certain 
Anonas may be considered to possess stamens of 
Bocagea (p. 222), and that in Anaxagorea tne 
connective often recalls that of several species of 
Mihnsa by its elongated form, and by being fiat* 
tened and tapering at the apex (p. 207). 

’ See Adansoma, viii, 814. 
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7 . The transformation of certain stamens into sterile petaloid blades.' 
— This transformation is not of generic value, for there is no genus 
in which all the species present it. In Aberemoa, in Unona, it occurs 
in a single species ; as well as in a few American species of Xylopia. 
It takes place, as we have seen, sometimes with the outer stamens, 
sometimes, but far more rarely, with the inner ones.^ But in this 
order it does not seem to be due to cultivation. 

8. The conformation of the upper part of the receptacle. — We 
may distinguish the form of complete concavity, with epigynous 
insertion of all the floral appendages exterior to the pistil, from that 
in which the concavity is restricted to the summit of the receptacle, 
or to a region not involving the insertion of the perianth, which in 
this case is always hypogynous and inserted below the androceurn. 
Accordingly, while complete concavity has sufficed to mark out one 
particular series, the Eupomaiiece, the partial deformity may vary 
from species to species in one and the same genus. The deep sac 
on whose outer surface the stamens are inserted in most species 
of Xylopia may become a slight pit, or even a plane surface in 
some.® The same diversity is found in Artabolrys* Hosralobus, &c., 
though in these genera the cavity is never so marked as in certain 
Xylopias. 

9. The ascending or descending direction of the ovules. — It will 
be seen that this has no more importance here than in any other 
group, when we have to deal with numerous ovules arranged along the 
whole length of the ventral angle of the ovary. In the same species, 
in the same ovary, here as elsewhere we find ovules nearly horizontal 
at the centre of the placenta, while they are more or less oblique, 
ascending or descending, as they approach the top or bottom of the 
cell. But when the ovules are solitary or few in number we do not 


' See Adansoniay viii. 326. 

® Tbis peculiarity has been observed in the 
genus Anaxagorea alone (p. 207). 

® Prof. Oliveb, in bis enumeration of the 
AnonaoecB in the Flora of Tropical Africa(i. 80), 
an unpublished work, of which he has kindly fa- 
voured me with the proof sheets [this work 
was published in 1868], has had no hesitation 
in referring Melodonm africanum Bekth., to 
Xylopiu, despite its convex receptacle. This 
has nearly the same form in most species of 
XabzeUa, which we have included in Xylopia 


(p. 219) ; and X. malayana Hook. F. & Thoms., 
in this respect affords a transition between these 
and the other species of Xylopia, its receptacle 
being like an elongated cone solid for about 
two-thirds of its height, with the upper third 
alone hollowed into a shallow pit to receive the 
insertion of the carpels. 

^ Especially in the species of the section Parar- 
tahotrys, such as P. hexagyna MiQ. The sur- 
face on which the carpels are inserted is flat, 
but it rises in a circle all round, projecting to a 
fair height in proportion. 
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SO much expect to find such differences of direction. The ovules of 
Phaantlms and Ellipeia are horizontal or slightly ascending, though 
inserted some way up the placenta. That ovules should be ascend- 
ing or nearly erect when there are one or two nearly basilar, is yet 
more intelligible. The micropyle in this case looks outwards and 
downwards ; this we find in Anona, Polycdthia, certain species of 
Triyyneia, &c. But a good proof that a solitary ovule has not neces- 
sarily the same ascending direction in all the species of a genus, is 
afforded by the plant we formerly called Trigyneia rufescens,'^ which 
has a slightly descending ovule, with the nucropyle looking upwards 
and inwards, though possessing all the other floral characteristics 
of its congener, the form lanceolata of Anona Perrottetii A. DC.,’ 
whose ovule is ascending. We intend at some future time to make 
known a third species very near these two, in which the ovule is 
even more markedly pendulous. 

10. The arrangement of the ovules, whether in one or in two 
rows. — This character can have no great importance, being only 
determined at a rather advanced age of the gynseceum. At their 
origin, all the ovules, when numerous, are probably arranged in two 
parallel rows. It is only later on that those of the one row become 
interposed to those of the other, both sets gradually approaching 
the ventral median line. On splitting up the carpel through the 
longitudinal internal groove, we usually effect a separation of the 
ovules into two equal sets, one each side of the cleft, though they had 
appeared ranged in a single vertical row. In certain genera quoted 
as having sometimes one, sometimes two rows, we have always found 
two.’ We shall never use this character to separate two genera. It 
has no more value in the fruit than in the flower ; for ovules that 
were in the flower arranged in two rows may correspond to seeds 
superposed in a single row in the fruit, and ovules so close together 
as to appear in a single vertical row, may develope into seeds 
arranged in two very distinct ranks.'' 

11. The presence or absence of contractions in the fruit answer- 


* Adansonia, viii. 180, n. 1. 

2 Adansoniaf viii. 179, note 6. 

® In Bexalobus for instance, of which all the 
species are alike in this respect, except if. mada- 
gascariensis A. DC., which is unknown to us 
(see p. 227, note 6), and should possibly be re- 
ferred to the genus Monodora* 


^ “ The fact of the arrangement (of the 
ovules) in two rows, probably exists in all cases, 
but is not always quite so clearly shown ; and it 
is only worth while to base genera on this cha- 
racter when the two rows are very far apart 
instead of close together. But that does not 
ooour in Anonacea,** (.\. DC., Mem,y 7.) 
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ing to false interseminal septa. — This character was formerly used 
to separate genera ; it can be so used no longer. We have passed 
the day when the Umnas were all supposed to present these con- 
tractions, then thought to be always absent in TJvaria ; for in certain 
of the latter there are more evident marks of dissepiments than in 
some of the former, and these again may have their fruit with 
the surface quite smooth and “continuous.” The genus Habzelia 
(A. DC.), that was said to be distinguished' by its fruits, “ here and 
there irregularly swollen,” like those JJnonas that have irregularly 
moniliform berries, is at present by all included in Xylopia ; and 
hardly is this character thought sufficient to characterize sub-genera 
in certain genera. 

12. The aril. — As we know the origin of the true aril in Jnonacete, 
we can conceive a priori how this organ, formerly thought so very 
important, can have no real taxonomic value. The soft layer sur- 
rounding the coriaceous seed-coat, which is thickened throughout 
in MaynoIiacerB, in Jnonacere only undergoes this thickening around 
or over the hilum or micropyle, in their interval, or on the sides of 
the seed. This sort of hypertrophy may even escape notice on a 
superficial observation, especially in the dry seed, and when it is 
limited to a small cord bounding the two former regions. The seed 
has then been described as wanting an aril, though this organ is 
still represented, for its form and size can have no absolute value. 
Never have we thought it possible to give a generic value to the 
character of the presence of the aril.” 

13. The glandular dots scattered over the surface of the leaves 
and some other organs. — This fact and its results, as regards the 
aromatic properties of the Anonacea:, appear to possess some im- 
portance in certain genera ; for some consist wholly of inodorous 
species without dots. But here again we have nothing absolute, for 
in so natural a genus as Anona some species are dotted and others 
are not. 

14. The inflorescence. — It is, I think, no longer possible to found 
genera in Anonaceee on the situation and grouping of the flowers. 


* A. DC., Mim., 9. 

^ This was not the opinion of A. de Cak- 
2>ollS 8), who moreover stated that the 

aril, when present, secretes an apparently resi- 
nous arotmatie substance at the hsie of the seeds, 


often used by man.” Here it would seem he 
confuses the aril and the pericarp itself. Ac- 
cording to the same author (1, 8), at the time 
he wrote, no Asiatic Anonad with a clearly arillate 
seed was known. 
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Each genus formerly described as possessing axillary flowers only, 
now includes species whose flowers are terminal.' The flowers are 
probably always solitary or cymose in this order, and we do not 
find true racemes. Even the singular fasciated arrangement of the 
primary peduncles in Artabotrys does not appear absolutely constant. 
In many species of other genera we find both axillary and terminal 
flowers. Often, again, they are lateral, either owing to the phe- 
nomenon of displacement, above called “ usurpation,” making them 
leaf-opposed, or because the floral axes are carried to a very variable 
height with the branch that bears them. 

It is by the application of the preceding data on the relative value 
of the variable characters, that we have been led to modify the 
classifications as yet proposed for the order JnonacecB, and to trace 
the following, of which we shall here sum up the main points. 

The features which, though quite exceptional, are of primary im- 
portance according to most botanists — namely, the general concavity 
of the whole receptacle, and the union of the carpels into a single 
ovary — will first of all serve to establish the two following series, 
which should be placed as far as possible apart from the culminating 
point of the order, and towards the end of a linear series if this alone 
can be employed. 

Series of the EupoMATiEiE. — Carpels inserted within a receptacular 
sac, like the inflorescence of the Fig. Stamens perigynous (or rather 
epigynous, in the sense commonly given to the word). True perianth 
replaced by a bract protecting the flower. Outer stamens alone 
fertile. 

Series of the MoNODOREiE. — Eeceptacle convex. Ovary superior 
unilocular, with numerous pluriovulate parietal placentas. Fruit 
with woody walls, like the ovary, polyspermous. Perianth triple. 
Corolla of variable form, gamopetalous. 

Opposite these aberrant series we place the true Anonacece, with 
the floral receptacle at least in part convex, a hypogynous perianth, 
and a polycarpous gynaeceum, the ovaries being really free, no 
matter whether the pieces of the fruit be so or not at a later period. 


' With reference to this we may especially 
cite the genus Hupomatia^ which only includes 
two specieB. The first that was known has axil- 
lary flowers ; but this character does not belong 
to the genus since the discovery of JF. Bennettii^ 


whose flowers are terminal. This position of the 
flowers is very exactly figured in ScHirrTZLBrN’^S 
Iconographia (t, 174) ; while in the text, the 
axillary insertion of the flowers is g^ven as a 
generic characteristic. 
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Prom this group we shall first, simply from practical considerations, 
and not losing sight of the artificial character of the proceeding,' take 
those Awnacea which appear to possess two calyces and one corolla. 
The other series, on the contrary, contains those with two corollas 
and one calyx.’ 

Series of the Miliusea;. — Gynaeceum polycarpous. Perianth triple 
hypogynous. Middle perianth more like the outer than the inner. 

Series of the Anonea:. — Gynaeceum and receptacle of the preceding ; 
middle perianth (outer corolla) more like the inner than the outer 
(calyx). We have seen that this series is then subdivided according 
to the conformation of the corolla into five sub-series, as follows : — 
1. UvariecB ; 2. Unoneee ; 3. Xylopiea ; Bolliniece ; 5. Oxymitrece? 

The Anonaceee present great uniformity in the general characters 
of their vegetative organs. We always find non-herbaceous plants 
with alternate exstipulate leaves, varying greatly, it is true, in 
the size, consistency, and duration of the parts. The stem is 
almost always aerial ; in Eupomatia Bennettii alone there is a rhizome 
creeping nearly horizontally below ground, and bearing the aerial 
branches. The arborescent Anonacece are nowhere stated to attain to 
any great size. The largest trunks in any collection are about as thick 
as a man’s thigh. There are in this order a large number of shrubs 
or little bushes which divide into fascicled branches from the level 
of the ground ; and in very many exotic species we find this arrange- 
ment so well shown in our cultivated Asimina triloba. Often, again, 
the stems or slender branches of the Anonacece twine round neigh- 
bouring objects, and many species are described as creepers or 
climbers. Has this peculiarity any influence on the anatomical 
structure of the stem? We must answer in the negative, but only 
as regards those species we have had tbe opportunity of studying. 
Except a rarefication of the cortical parenchyma, to form spaces in 
the centre of the masses of cellular tissue between the rows of liber 
bundles, we have found the same structure in the branches of the 
climbing and in the non-sarmentose species of Anona, Unona, and 


^ See Adavaonia, viii. S09. 

* £xeept when one corolla disappears. It is 
usually the inner one ; in JSmntia alone is the 
outer corolla absent. But in all these plants there 
are only three sepaloid leaves. 

* The characters on which these divisions are 


based are, with one exception, those used by 
Bentham & Hookeb, the only difference being 
the relative importance assigned to these groups ; 
for we term sub-aerioa what they have called 
tribes. 
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TJvaria} It is especially in Asimina triloba, a species of this last genus, 
that we have been able to study the tissue of the stem and branches 
in the recent state, and this tissue we shall describe, remarking that, 
generally speaking, it is that of the other genera we have examined. 

The pith consists of two kinds of cells ; first, we have those of the 
common parenchyma of Dicotyledons, all nearly similar, irregularly 
polyhedral, the cell walls riddled with holes secondly, we have 
stony or sclerous cells, analogous to those of the pith of Magnolieee, 
forming incomplete transverse diaphragms here and there. Their 
walls are very thick, traversed by numerous canals slightly dilated at 
each end ; they refract light strongly, and are white or yellowish in 
colour.® The wood, rather light and soft,^ consists of narrow fibres 
with very minute perforations and vessels of every kind. Certain 
cylindrical thin- walled vessels, much larger than the rest, are 
remarkable for their very numerous perforations, placed close together 
so as to form many rows, covering the whole surface of the vessel, 
and almost touching by their areolm.® These are circular or elliptical 


' We should point out one exception, a Melo~ 
dorum which Griffith (NoiuLy iv. 707, t. 650) 
has described under the name of Ciiathostemma. 
In this plant, says the author, ** the wood is 
remarkable, the pith very small. The ligneous 
system white, subcruciately 4-lobed, with con- 
cave sinuses, and a secondary brown zone surround- 
ing this, filling up the concave sinuses, but very 
thin opposite the angles. The vessels of the 
white lobes are large, and frequently the me- 
dullary rays are pronounced, complete, and white 
in both systems, very large towards the circum- 
ference, and generally containing one or two linear 
bundles of white wood. These rays are distinct, 
continuous from bark to pith ; the spaces be- 
tween them (i.c., the wood) consist of fine dense 
fibres, with a nearly simple zone of (scalariform) 
vessels. The brown part consists of transverse 
subundulato lines of woody fibre, and transverse 
oblong spaces tilled with brown matter. These 
brown spaces are divided by septa; and pro- 
bably the chief difference between the brown 
wood and the white is that in the brown the 
vessels predominate so much as to subdivide or 
break up the continuity of the fibrous part/* 
[In transcribing this passage from the original, I 
have been compelled to make some alteration, 
especially in the punctuation, in order to make 
it intelligible. — Teanb.] 

Griffith has described in the same work 
three other genera of Anonaoean under the 
names of FelticaJj^x, Fissistigma (706), and 
Fepkrostigma (717) ; but from his very imperfect 

VOL. I. 


description of these genera it is almost impos- 
sible to discover if they would be included in any 
of those we have studied above. Perhaps 
Pelticalyx should be referred to Uvariat and 
FisiisHgma to Melodorum. 

^ Their contents are very variable. Here, as 
in so many other plants, they are at certain 
seasons gorged with starch-granules. We also 
find crystals, either globular and studded with 
little pyramidal points, or distinctly and regularly 
octahedral. 

® Their contents are often yellow, oily-looking. 
We have seen these thick-walled cells forming 
diaphragms in the young branches of all the 
AnonacetB cultivated in our conservatories,^» 07 W 
muHcata and Cherimoliay Artahotrys uncata and 
intermedia, and especially Xylopia cethiojpica, 
where they presented very numerous distinct per- 
forations with everted orifices. 

* De Maetius has given the specific gravity 
of the wood of several Brazilian Anonacece (A 
Bras,, Anonac., 64). He gives the following 
figures : — Bind aiha pr eta, oi Saint Paul {OuaUe- 
riaflava ?), *839 (wood dense, yellowish, flexible) ; 
Araticu do Mato {Rollinia syloatica) *630 (paler 
and softer) ; Pindaiha hremea, of Saint Paul {Xylo» 
pia sericea or frutescens), *626 (colour browner); 
Anona crassijiora, *674 (wood spongy, whitish). 

^ We have met with these vessels in all the 
species enumerated above, in many of which the 
wall looks exactly like a sieve very regularly per- 
forated, and with the areoUe touching by their 
oircurafereucea 

S 
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of Kber within, though not quite bo distinctly marked out. In a 
longitudinal and tangential section of the bark we find each bundle 
forming a broken line, whose segments are pretty nearly equal and 
inclined to one another at very obtuse angles, also nearly equal. 
On examining one of these bundles we find that it touches the two 
bundles at its sides alternately. The vertex of one of its angles 
meets the vertex of an angle on the bundle to its right; that 
of its next angle meets that of an angle on the left-hand one. 
The vertex of the third angle touches one on the right again, and so 
on. Thus is formed a network with vertically-elongated, lozenge- 
shaped meshes, something like a trellis, whose rhomboidal openings 
are hounded by liber bundles, and are filled up with those transversely 
elongated cells described above. This arrangement is represented 
on the surface by an unbroken network with little vertical clefts, the 
peculiar arrangement of which is often useful as indicating the bark 
of an Anonad at a glance. 

All this, however, only refers to the true Anonacea, to plants 
belonging to our three first series. But in Evpomatia, which is on 
other grounds an aberrant type, there are also great difierences in 
the histological structure of the axis. In the bark of a young branch 
of E. Benneflii F. Mcell., we have found a thick parenchyma,' whose 
cells are full of chlorophyll granules, or here and there contain a 
homogeneous pink liquid; while there are numerous independent 
liber bundles, crescent-shaped in transverse section. But we no 
longer find the liber forming lozenge-shaped meshes, nor its bundles 
projecting ; the outer surface of the bark is smooth, except for the 
two decurrent parenchymatous crests, continuing the angular edges of 
each petiole down the stem. The pith consists of a single sort of cells, 
thin-walled and riddled with pores.’ The wood alone retains the cha- 
racter observed in certain Boly earpiece, especially JDrimydece. The fibres 
are thick- walled, and bear longitudinal rows of areolate pores, which 
are circular, or more frequently elongated and oblique. At the point 
of contact of two adjoining fibres we find enormous biconvex, lens- 
shaped cavities, each resulting from the apposition of two areolae ; 


^ Adansonia, ix. 21. 

^ These considerable differences in the stem 
structure between the true Anonaoecs and the 
EupomatvecR correspond, as we know, to great dis- 


similarity in the organization of the flower, and 
confirm the view ihvkt Eupomatiea are indubitably 
more closely allied to the Monimtaoea than 
to the Anonacea themselves. 

S 2 
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according as the openings of the pores are rounded or more or less 
elongated. The medullary rays are numerous, forming very distinct 
septa, and consist of muriform rectangular cells, much elongated in the 
radial direction of the stem.' Their walls are very thick, regularly 
studded with narrowly areolate perforations. These rays pass dis- 
tinctly from the wood into the bark, and in transverse section they 
are seen isolating the divisions of the liber, which is of a characteristic 
nature in Jnonacea. In each of the divisions referred to are several 
concentric sheets of liber fibres produced in the same year. Each 
sheet is wholly separated from the two respectively internal and 
external to it, by a band of cellular tissue." After several years 
these alternating bauds of prosenchyma are very numerous, becoming 
narrower as they are more external, so that in transverse section 
the segments of liber are nearly rectangular, but later on they 
elongate in the radial direction, and assume the form of a trapezium 
with the external base very short. Hence results also a defor- 
mation of the cortical cellular masses continuing the medullary 
rays of the wood, which become also trapeziums, but with the 
larger base outside." As these external masses enlarge, the cells 
composing them elongate transversely, but grow very little in 
the radial direction ; each finally becoming a long curved paral- 
lelepiped, with its convexity outwards. Their contents are for the 
most part colourless, but those of several cells bounding the liber 
bundles on each side usually contain a little chlorophyll. This is 
very abundant in the true herbaceous layer j the suber, on the 
contrary, early becomes brown, and its flattened cells are rapidly 
pushed out towards the periphery of the bark. Those covering the 
liber bundles project more at the surface than those answering to 
the parenchyma between them, thus producing alternate ridges on 
the surface of the bark, indicating the arrangement of the bundles 


^ Db Mabtitts says (loc, cit.) that the medul- 
lary rays of the stem of Anona crass^ora cou- 
tist of thick cells, and that the wood is in part 
made up of large pellucid cells, perforated by 
linear rows of pores. 

^ Internally the bands of liber formed by the 
transverse section of their fibres are nearly rect- 
angular and continuous. Towards the outside 
become more irregular, and more or less 
roQnde(r externally, while they are often s^. 
mented into two or three parts by little cellular 


partitions directly continuous with the paren- 
chyma of the herbaceous layer. This irregularity 
is very well marked in the stems of Monodora, 
otherwise constructed as in other AnonaoecB. 

* In the twining stem of JJvaria wrgentea Bl. 
these surfaces even come exactly to form triangles 
placed with their vertices in alternate directions, 
and fitting into one another all round the stem. 
It is those consisting of parenchyma only that 
are placed vertex inwards. 
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of liber within, though not quite so distinctly marked out. In a 
longitudinal and tangential section of the bark we find each bundle 
forming a broken line, whose segments are pretty nearly equal and 
inclined to one another at very obtuse angles, also nearly equal. 
On examining one of these bundles we find that it touches the two 
bundles at its sides alternately. The vertex of one of its angles 
meets the vertex of an angle on the bundle to its right; that 
of its next angle meets that of an angle on the left-hand one. 
The vertex of tlie third angle touches one on the right again, and so 
on. Thus is formed a network with vertically-elongated, lozenge- 
shaped meshes, something like a trellis, whose rhomboidal openings 
are bounded by liber bundles, and are filled up with those transversely 
elongated cells described above. This arrangement is represented 
on the surface by an unbroken network with little vertical clefts, the 
peculiar arrangement of which is often useful as indicating the bark 
of an Anonad at a glance. 

All this, however, only refers to the true Anonacece, to plants 
belonging to our three first series. But in Evpomatia, which is on 
other grounds an aberrant type, there are also great differences in 
the histological structure of the axis. In the bark of a young branch 
of E. Bemeftii F. Muell., we have found a thick parenchyma,* whose 
cells are full of chlorophyll granules, or here and there contain a 
homogeneous pink liquid; while there are numerous independent 
liber bundles, crescent-shaped in transverse section. But we no 
longer find the liber forming lozenge-shaped meshes, nor its bundles 
projecting ; the outer surface of the bark is smooth, except for the 
two decurrent parenchymatous crests, continuing the angular edges of 
each petiole down the stem. The pith consists of a single sort of cells, 
thin-walled and riddled with pores.’ The wood alone retains the cha- 
racter observed in certain Polycarpicce, especially Drimydece. The fibres 
are thick-walled, and bear longitudinal rows of areolate pores, which 
are circular, or more frequently elongated and oblique. At the point 
of contact of two adjoining fibres we find enormous biconvex, lens- 
shaped cavities, each resulting from the apposition of two areolae ; 


^ Adcmonia, ix. 21. similarity in the organization of the flower, and 

^ These considerable differences in the stem confirm the view that are indubitably 

structure between the true AnonacecB and the more closely allied to the Monimiacea tluin 
SupomaiiecB correspond, as we know, to great dis- to the Anonactm themselves. 

s 2 



260 


NATURAL HISTORY OF PLANTS. 


one might fancy them the pores of a Conifer. The woody fibres of 
the roots present the same appearance. These roots are tuberculate 
cylinders, like the subterranean swellings of a Dahlia. Their thick- 
ness results from the great development of the cortical parenchyma. 
The cells are all similar, and gorged with starch-granules, which we 
also find in the pith and the numerous medullary rays that connect it 
with the cells of the herbaceous layer. 

The chief characters of this order once known, we can inquire into 
its affinities, which are numerous. In the first place, it is more or 
less closely allied to the whole of Endlicher’s class Polycarpicm, 
especially to Maynoliacea and Menispermacea ; and generally to those 
orders which possess ternary flowers. As we have seen, the sole diffe- 
rence between the true Magnoliacece and Anonacets is in the seed pro- 
vided with an arillary thickening, generalized in the former, localized 
or absent in the latter while the albumen is not truly ruminate 
in MagnoliacecB,^ as it is in Anonacea. This character is no longer 
sufficient to completely differentiate these from Menispermaceee, for 
the albumen is deeply partitioned in plants of the latter order.* But 
the habit, the size of the flower, the inflorescence, the structure of 
the stamens and fruit supply, as Bentham & Hooker* have shown, 
sufficient means to separate the two groups in practice. The Lardi- 
eabaJacea, now placed near Berberidacece, have by this very fact 
closer relations with Papaveracea than with Anonacece. Dilleniacea 
have not the trimerous or dimerous flowers of the Anonacece. The 
Nutmeg order has always been considered nearly allied to Anonacece 
on account of the aril and ruminated albumen. These resemblances 
must now-a-days be considered as only very specious. The apetalous 
flowers, the mode of diclinism, the monadelphous stamens, are the 
chief reasons for removing the much-reduced type of the Myris- 
ticacecB from Anonacece. Together with Magnoliacece the order most 


* The aril disappears in SchizwndredBt which 
have also been compared with Anonacem on ac- 
count of the type of the flower, and the habit of 
SagercMt Stelechooar^, &c. The known Schu 
zandrea have all anisexual flowers. 

* BVXOH (Suit, d Buffon, vii. 498) does not 
admit this differential character in all its rigour, 
fbr, lays he. the perisperm is anfractuose or 
xinmae in several Magnoluu** 


® Especially in Burataia, whose albumen is 
deeply ruminated, and which we were the first 
to refer to MenUpermacecs [Adansonia, ii. 316). 

^ ** Bene limitantur hahitUf inflorescentia, 
fioribue payrvia, etaminihusy et prmertim semine 
(etiam in illie quibus albumen rectum et rumu 
natum) circa endocarpUm intrueum peltate- 
aurvatov. euloato, et embrpone elongaio** {Gen^ 
80.) 
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nearly allied to Jnonaceee is, in our opinion, MonimiacecB, including 
therein the CalycantheoR. Eupomatia is a type which very closely links 
together the alternate-leaved Monimiaceie, and the Anonacece with 
a more or less concave floral receptacle.' Of Monopeicdte, Ebenacea 
have been always noted as presenting close analogies with Anonaceee f 
but this conjunction seems to us hardly warranted by an exact 
analysis of their structure ; it is based on superficial characters only. 

The AnonacecB are almost exclusively inhabitants of hot climates. 
They extend over the whole world for about 40° on each side of the 
equator ; but in Africa they hardly pass 20° N. Europe is the only 
quarter of the world in which none are indigenous ; the few species 
cultivated in the open air being those from North America. The 
sections Porcelia and Asimina of TJvaria belong to the United States, 
Mexico, and the western regions of South America as far as Peru. 
The south-east of this American zone, as far as the south of Brazil, 
is the country of Abercmoa, BoUinia, Cymbopetalum, Oxandra, and 
most species of Anon a ; indeed it is not long since only one 
Anona was known to be truly indigenous in the Old World.® Now, 
it is true, we know of several but their number is, on the whole, 
very limited, compared to that of the species from tropical America. 

Ue Martius has written some remarkable pages® on the history of 
the Anonas cultivated in South America. He asserts that Anona Cheri- 
molia, nmricata, ohtusijlora^ reticulata, Sbudi squamosa have been imported 
into Brazil, first cultivated near dwellings, and so gradually modi- 
fied. Moreover, this author proves by historical and philological 
reasoning that none of these plants is native in the East Indies, but 
that all have equally been introduced into the Old World after the 
discovery of America, and that the Antilles are their true cradle. 
Thus A. DE Saint-Hilaire is mistaken in saying that the Anonas with 
edible fruits,' especially A. squamosa, come from the East Indies, and 


' See Adansonia^ ix. 17. 

2 See especially Aoabdh, Theor. 128 ; 

“ Ebeiiaceee sunt Anonacete ^amopetalece, car^ 
pellisque in pistillum unicum confluent ibus** 

* See Adansonia, viii, 380. We consider A, 
senegalensis Pees., glauca Schttm. & Thonn., 
ckrysopetala Boj. as simple varieties of a single 
species. A. palustris L. is a maritime species, 
probably from America. 

* TUe Flora of Tropical Africa includes two 


other new indigenous species — namely, A, Barteri 
Benth. (Linn, Transact,^ xxiii. 477), and A, 
Mannii Oliv, (Hook., Icon,, 1. 1010). 

* FI, Bras,, Anonac,, 61. 

^ It must be borne in mind that this species 
really belongs to the genus BoUinia (see p, 224). 
It is, therefore, of American origin, like all the 
plants of the same genus. 

^ Bl, Us, des Brasil,, n. 29, p. 6. 
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that the Portuguese introduced them from thence into their American 
colonies ; for that species is found in Asia with all the appearance 
rather of a naturalized plant.* Now-a-days, more than ever, does R. 
Brown’s opinion,’ as to the American origin of the Anonas cultivated 
for their fruits, seem to prevail. 

Cananga belongs to both the east and the west of America, 
from the south of Mexico to the south of Brazil ; it is very abundant 
in Guiana, the Antilles, and Peru. The sections of Unona, Trigyneia 
and Unonastrum, also belong to this region. 

Besides Uvaria, Unona, and Anona, four other genera are common 
to both hemispheres ; — Xylopia, Bocagea, Anaxagorea, and Phceanthus. 
Xylopia is distributed over the largest geographical area; it has 
representatives in tropical Africa, Madagascar, India and the Indian 
Archipelago, Polynesia, the Antilles, Guiana, and as far as the south 
of Brazil. The genus Bocagea consists of several Brazilian species 
and all the Alphonseas of tropical Asia ; a single species inhabits the 
Comoro Isles. Pliaanthm is disseminated over a wide area, one 
species coming from Brazil, two from tropical Africa, and as many 
from the Indian Archipelago. Anaxagorea is about equally divided 
between the tropical regions of Asia and America. 

AU the other Anonacea belong to the Old World. Eupomatia is 
essentially Australian. We only find Monodor a and Hexalohus proper 
in Madagascar and tropical Africa ; Enantia and Cleistocldamys are 
exclusively African. The following genera have as yet only been 
observed in tropical Asia or the neighbouring parts of Oceania : — 
Sagercea, Splicer otkalamm, Cyathocalyx, DisepaJum, Atrutregia, Mitre- 
phora, Orophaa ; while in both tropical Asia and tropical Africa we 
find Popowia, Miliusa, Oxymiira, Ariabotrys, besides two genera that 
are, as we have seen, represented in America, Unona and Uoaria. 

The two last-named genera extend over the largest area from 
north to south, both approaching the extreme limits of the zone 
80® broad that the Anonacece occupy. Both commence in the 
North of India and finish in Australia with the last representatives 
of the order. The genus Uvaria goes as far north as China and, by 
Asimina, as the United States ; and as far south as the boun- 
dary line of the Anonacece at the southernmost point of Australia. 


* A. DC., Gtiogf* JSot, 860. 


* Congo, 6 ; Misc, Works, ed. Benn., i. 106. 
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Artahotrys also extends to China ; and Rollinia in the opposite 
direction towards the river Plata. 

In fine, of the twenty-eight genera retained by us, sixteen belong 
exclusively to the Old World and five to the New ; the former 
comprising one hundred and twenty species, and the latter ninety. 

The seven common genera contain 230 species, of which 140 
belong to the Old World ; which consequently has altogether 260 
out of about 400 species of Anonacea at present known.' 


The uses of the plants of this order are numerous, especially in 
the warm regions, where they grow abundantly. They are often 
aromatic, and consequently stimulant, stomachic, sometimes bitter, 
tonic, febrifuge, and antiputrescent. But the exaggeration of these 
properties may also sometimes render their employment dangerous ; 
their delicious perfume may be replaced by acrid, irritating, nay, 
sometimes even foetid odours.' We shall review the chief useful and 
noxious species. 

The fruit of the American TJvarias is edible but little esteemed. 
That of U. tribola, the Asdminier, Monin, or Papaw of the United 
States (figs. 225, 226) is not of a very agreeable savour. Nevertheless 
an alcoholic drink can be obtained from it, and is manufactured at 
Pittsburg. The pulp and bruised leaves are applied to ulcers to 
induce cicatrization, and to abscesses, whose maturation it is supposed 
to hasten. The seeds are acrid, like those of many Anonacece ; re- 
duced to powder they are used as an emetic, or to destroy vermin in 
children’s heads. 

Several Asiatic Unonas and Voarias are used as stimulant drugs. 
Prom their bark and pulp are prepared decoctions, applied locally 
for bruises and rheumatic pains, and administered as stomachics to 
facilitate digestion. Sometimes these barks are acrid and nauseous, 
and their use may be dangerous. Blume has shown that as drugs 


^ Towards the end of 1862, Benth. & Hook. 
{Gen,y 20) estimated their number at about 400. 
Calculations have been made (Schltl., LinncBa , 
ix. 331) respecting the successive increments to 
the AmnacecB, of which LiNNiEUS only knew 
12 species. In 1817 Peesoon enumerated 47. 
Be Can doll K’sProdroww (1824) included 122, 
and A. be Candolle enumerated 204, eighteen 
years later. Wc know of a dozen and a half as 


yet unpublished species, and the Flora of Tro- 
pical Africa describes about as many more. 
There are then at least 470 species of Anonacea 
in the regions of the earth at present explored. 

* See Blume, FL Jav.y Anonac. — Endl., 
Enchirid., 423. — Lindl., Veg, Kingd,, 4ji \. — 
Guib., I ^ og , Simphy ed. 4, iii. 676 . — Bosen- 
THAL, Synop», Flant, Dlaphor,, 589, 1140. 
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these barks are especially efficacious in affections primarily arising 
from obstruction of the portal vein, but that they require to be used 
with caution, for in excess they will produce vertigo, haemorrhage, 
and even abortion. The root of Unona macrophylla is very aromatic, 
and is used by the Javanese mountaineers in infusion, prescribed in 
variola maligna and typhoid fever. The same people consider that 
the fruit of TJ. subcordata will cure colic. Unona {Polyalthia) ma- 
crophyUa, U. Kentii, U. laiifolia Bl., Umria argentea Bl., moluccana 
Kostl. {Unona Mmaria Don.), Narum Bl. {U. zeylanica Lamk., — 
Unona Narum Don.) and zeylanica L. {U. Ileyneana W. & Arn., nec 
Wall., — Guafteria malabarica Don.), are aromatic species, used 
as drugs or cosmetics. In tropical Asia the perfumed fruits of 
Uvaria Burahol Bl., dulcia Don., and heterophylla Bl., are eaten, as are 
those of Unona {PolyaltJda) cerasoides, Corinthi, sempervirens, species 
with stimulant tonic aromatic barks, sometimes prescribed in rheu- 
matic affections. 

Cananga cetan, or Uvaria tripetala Lamk., has very aromatic seeds, 
used by the women of Amboyna to perfume their bodies. The 
trunk is incised to extract a juice which, when concreted, forms a 
white scented gum. 

The flowers of Artabotrys also are very aromatic,’ as indicated 
by the specific names of odoratissima, suaveolens, &c. The latter 
species is known in the Indian Archipelago as Durie carban.^ Its 
leaves are used to prepare an aromatic infusion, whose good effects 
in cholera have been related by Blume. Several species of this 
genus, especially A. intermedia Hassk., afford a scented oil, much 
used as a perfume in Java, under the name of Minjakkenangan. The 
Arbor nigra maculosa, of which Eumphius has described the various 
properties, is probably our A. uncata? Many species of the same 
genus have edible fruits. 

The Canang of the Moluccas, now cultivated in all warm countries, 
is Unona odorata ;* it owes this name to the sweet scent of its 


* See H. Bn., Diet, Encycl. dea Sc, M4dic,, 
vi. 261. 

* Bi»., op, oit,^ t. 80, 31 D. 

* See p. 225. A, odoratiasimua K. Bb. 
Anona hexapetala L. ; — A. uncinata Lamk.; 

Unona hamaia Dun.; — U, uncinata Dun.; 

UoaHa nnoata LaUB.; U, eaoulonta Rottl.; 
•— {7. odoratiaaima RoXB. ; •^Modiri Walli 


^ Dun., Mon., 107, t. 26 {XT, 

G^eetn. ; — U. leptopetala DC. ; — Cananga odo- 
rata Roxb.; — Uvaria Cananga Vahl. ; — rU , 
odorata Lamk.,*— Z7. Qttrtneri DC. ; — U. axiU 
laris Roxb. ; U, farcta Wall. ; — Cananga ayl- 
veatria trifolia prima Rumph., Merh, Amboin,, 
ii. 197, t. 66;^^Arbor Saguisan Rat. Supp, 
Lux., M I’^Alodaguilan of China Bonn.). (See 
Lamk., Diet., i. 596, 697 ; Ill,» t. 114, fig. 2.) 
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flowers, said to resemble that of Narcissus. Borbori, or Borriborri, 
is a semifluid very aromatic pomatum prepared from these flowers, 
those of the Champac, turmeric, and cocoa-nut oil. This is used to 
rub the hair and the whole surface of the body, to bring back the 
heat of the skin, as a cure and prophylactic for fever, especially 
during the cold and rainy season. Guiboukt asserts that it is no 
doubt this oil which is known or imitated in Europe, and sold under 
the name of Macassar oil. In Malaysia this plant is cultivated around 
dwellings ; the flowers are used by the natives to deck their hair, 
clothes, and beds, and triumphal arches in their marriage ceremonies. 

The Anonas, usually elegant shrubs, cultivated in nearly aU the 
warm countries of the earth, have fruits that are often prized as 
aliments or drugs,' under the general name of Corossols and Cachi- 
mans. One of the best known is the Pommc Cannelle, Atte, or Sweet-sop, 
the fruit of A. squamosa,^ a native of the Antilles, cultivated for its 
fruit in all the tropical regions of both worlds. This is a large 
"o^TJiTial (WL-fiearly globular berry, with a soft white flesh and a 
greenish, yellowish, or greyish coat, tougher than the flesh and 
divided into a certain number of obtuse, in-egularly lozenge-shaped, 
scaly projections (figs. 267, 26b). Its perfume is sweet and its 
taste very agreeable. It has been compared to that of a very ripe 
but somewhat watery pear, and possesses a more or less decided 
aroma of cinnamon. With the expressed juice may be prepared an 
agreeable fermented drink like cider. The young fruit is astrin- 
gent, and the seeds are acrid ; for Kotj.e reports that they are used, 
powdered and mixed with chick peas, to destroy vermin ; they are 
employed by the Brazilians for the same purpose, as are those of 
several Anonas and Bollinias. 

The berry of A. Cherimolia^ {ChirimoUer du Pbrou), a large 


' Mart., Anonac. usu^ in FI. Fras., 
Anonac.y 59. — Guib., Drog. ed. 4, iii. 

676. — Dfch., Uepert.y 178. — H. Bn., BtcL 
jEncgl. des Sc. Medic., v. 223. — Bosenth., Sgn. 
FI. Ficuphor., 592. 

2 L. Spec., 757.— Jacq., Ohs., i, 13, t.6,— 
Ditn., Mon., 69. — DC., Sgat., i. 472 ; Frodr., i. 
85, D. 14. The fruit is variably named Cochin 
man or Atocire, Marie-haise, Sweet 'Sop or 
Sugar-apple of the English colonists, Ata, AU 
of the Indians, Ate, Ahate de pawucho in Mexico, 
and in India it is misnamed Custard-apple {ytlaieh 


is really the fruit of A. reticulata). According 
to Oviedo it is called Anon. ** Hence,” says A. 
DB Candolle {Qiogr. Bot., 861), the gpeneric 
name Anona, which Linnaeus changed into 
Annona (victuals), objecting to any name from 
barbarous languages, and having no dread of 
puns ” 

® Mill., Diet,, n. 6 . — DC., Sgst., i. 474; 
Frodr., n. 17. — A. tripetala Ait., Mort. Kew., 
ii. 252. — Sims. Bot. Mag., t. 2011. — Quana- 
bonus Tbbw, FI. Sel., t. 49. 
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globular or ovoidal syncarpium as big as the fist, with a mammillated 
surface like the preceding, greenish without, and wdth a whitish 
flesh within, is, according to some travellers, the most exquisite of 
fruits ; its gelatinous pulp possesses a delicate flavour of strawberry 
and pineapple. Like most of the edible Anonaa this species is 
cultivated in all warm climates ; and might be grown, it is asserted, 
in the South of Europe. Nevertheless, Father Feuilee’s opinion 
of the best Custard-apples applies to this fruit also, viz., that none is 
equal to our exquisite European pears. They are all much prized 
in, tropical regions, but must be eaten when just ripe. They are 
already overripe when they fall off the tree ; gathered too soon they 
are astringent, and the tougher outer layers are then too rich in re- 
sinous matters and essences, giving the fruit an after-flavour of tur- 
pentine. They are no doubt refreshing, but are often injurious to 
invalids, especially the feverish, who find them “ too raw” and in- 
digestible. Before they are ripe they are only eaten with the addition 
of a certain quantity of sugar ; they are then more tonic, owing to 
their astringency. Usually they are i'ar less nutritious for their 
bulk than our indigenous fruits, containing a larger proportion of 
water. The expressed juice is sweet and mucilaginous ; fermented 
it produces a sort of sweet wine called “ vm de Corossol” in the 
Antilles. This drink does not usually keep well, turning sour 
very readdy. As stated above, the fruit when incompletely ripe 
is slightly astringent ; it is then better tolerated by the alimentary 
canal ; otherwise it may arrest digestion, and aggravate instead of 
alleviating the disordered functions. In Peru the young fruit is 
prized as an astringent drug; its decoction and powder are pre- 
scribed in cases of diarrhoea and dysentery. 

The fruit of Anona reiiculata} is the Custard-apple"- otherwise 
known as Corossol rSiicitU or sauvage, petit Corossol, Cachiman, Coeur- 
de-hosuf, or Mamilier, a large globular or oval berry, whose surface, 
covered by a network with more or less distinct irregular pen- 
tagonal meshes, is of a reddish yellow or tawny colour. This 
fruit is edible, but, it is said, not much esteemed.’ The leaves 


> L., 8pec,t 767.— Sloane, Jam., t. 226. — 
JacQ., Oh8., i. t. 6, fig. 2. — DC., SysL, 1, 474; 
JProdr »9 n. 18. 

^ This i« the true Custodrd-apjple of English 
colonists; it is cultivated in Mauritius, the East 


Indies, and Brazil. Koxbubgh says that it is 
called Noona in India, and believes it to be 
identical with A, asiatioa Loub. (nec L ). 

* It is very beating according to TussAO 
(Flor. Antill., v. 1, t. 29). 
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have a strong narcotic odour ; and the juice that flows from the 
cut branches is acrid, and inflames the conjunctiva if dropped into 
the eye.’ As a drug the green fruit is employed just like that of A. 
muricata.^ 

The fruit of Anona muricaM is the Sour-sop, Corossol or Cachiman 
epineuw, grand Corossol or Sappadille ; a large ovoidal, or more rarely 
nearly globular berry, often unequally grown, with straight or hooked 
points more or less thickly distributed over its surface (fig. 271 ). 
Its weight may reach lbs. (two kilogrammes). The greenish or 
yellowish surface forms a sort of peel, with a smell of turpentine and 
a disagreeable taste ; this is easily removed to disclose a whitish 
pulp of buttery consistency and pleasant subacid flavour, recalling 
at once strawberry, pineapple, and cinnamon. Its smell has been 
compared to both apples and pears. It has been found to contain 
tartaric acid. The ripe fruit is eaten with or without sugar ;* or it is 
fried or boiled as a vegetable when not more than a quarter of its 
full size. From the expressed juice, mixed with sugar, is prepared 
a fermented drink in two days ; this does not keep well, but when it 
turns sour becomes excellent vinegar. The fruit is also used in me- 
dicine ; when ripe it is supposed to be an antiscorbutic and febrifuge ; 
besides, picked before maturity, dried and powdered, it is administered 
in cases of intestinal flux or dysentery, when the inflammatory 
symptoms have been removed by appropriate treatment.® A decoction 
of the green fruit is used topically to the aphthae of children. From 
the leaves are prepared poultices, as from those of A. reticulata. The 
flowers, leaf-buds, and leaves, are also, it is said, pectoral and de- 
mulcent. The seeds are astringent. 

De Maetius also points out A. Pisonii and MarcgraviV as Anonas 
with edible fruit. The decoction of the green fruit of the latter 
is also used in Brazil in the treatment of aphthous stomatitis. 


^ This is relieved by lemon-juice. 

^ It is used as an astringent in Saint Do- 
mingo. In tropical Asia it is cooked, when 
green, like a head of artichoke, for which it is 
substituted in sauces. The root is used in India 
in the treatment of epilepsy. 

3 Spec.y 756. — Jacq., Obs.y i. 10, t. 6 . — Dun., 
Mon,y 62.— DC., SysLy i. 467; Prodr,, n. 1.— 
Tubs., FI, Aniill., t. 24. 

* It is used to prepare creams and other deli- 
cacies. According to Fobbkhal & Sonnsbat 
( see ii. 3), A, muricatay cultivated in Arabia, is 


there called Kischtay i.e.y cream. ITie Fignon 
of Senegal spoken of by Ad ANSON (Foy., 47) ap- 
pears to bo .4. muricata, 

* M. DE Mabtiub {Flor, 61) says that it is 
administered in a dose of about two drachms, in 
a mucilaginous enema, to which a small amount 
of opium is added, and that this treatment was 
recommended to him by La Cebda, a clever 
physician of Para. * Descoubtilb {FI. Mid, des 
AntilleSy ii. 63) also recommends this drug. 

® FI, Bras,, Anonac., 5, n. 8. 

^ Op. oiUt n. 2. 
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A. ^^eHda And yam^eem are considered good for curing cutaneous ulcers 
and for maturing abscesses, by the Indians of the provinces of Bio 
Negro;' the bruised pulp of the frait is applied topically. In these 
climates a chill of any part of the body is followed by a painful 
iwelling that prevents the use of that part ; the Indians remedy this 
baths and warm affusions prepared with the bark of A./oetida. 
Hm leaves of A. muricata, reticulata, tquamosa, Marcgravii contain a 
rolatile oil of disagreeable odour, but infused in water or bruised 
ifith oil they bring abscesses to a head. The leaves of A. palustri^ 
bave, according to Wright, the same odour as those of the Savin, 
and possess the same vermicidal properties. The fruit of this 
species, called Corossol des marah, de la mer, Pomme de serpent, is con- 
sidered as venomous, or at least injurious to the stomach.' Its odour 
is repulsive, and, says PisoN, like that of rotten cheese ; and the 
Topinambous think that the sea crabs that eat this fruit become 
poisonous as an article of food.' However the negroes eat this 
Pomme de serpent for want of better, and it appears that in Senegal 
too the fruit of A. chrysocarpa, really the same plant as A. palustris,^ 
is sometimes eaten. 

The seeds of Monodora Myrisikct have nearly all the properties of 
the nutmeg ; hence they are called Guinea or Calabash Nutmegs [Mus- 
cades de Calabash). They are, indeed, more pungent, but they serve 
exactly for the same culinary purposes ; and hence it has been con- 
jectured that the negroes of Guinea transported this plant to Jamaica, 
that they might be able to use the seeds as a condiment as in their 
native countiy. The negroes of Guiana also use the fruit and seeds 


' Mabt., Retse in Bras,, ii, 556. 

* L., Spec., 757. — Dun., Mon., 65. — DC., 
Spst., i. 469 j Prodr,, n. 6. — A. S. H., PI. Us. 
Brasil., n. 29 {Araticu do hrejo). — A. uhgxnosa 
L. — A. australis A.S.H. — A. ch/rysoca/rpa Rich., 
Quill. & Pebe. — A. Pisoms Mabt. (see Adan- 
sonia, vili. 296, 380). 

* Sloane, Jem., ii. 169. — Maecge., Bras., 
6d. a (1648), 93. — Piso, Bras., 48. — Soabes de 
Souza, Not, do Bras., 194 (ex Mabt., FI., 61). 

* De Mabtius remarks that at the same 
season they eat the fruit of the Mauchineel, and 
of Sodium emoupanum, 

* AuBLET (Chitan,) also points out several 
Ahoims with edible fruit. His A. punctata (611, 
t. 247) is» he says, the Corossol sauvage, good 
to eat. His A* Amhotag (616, t. 249) is used 
for its pungent bitter bark, applied in decoction 


to malignant ulcers. His A. longifolia (615, t. 
248), which is an Aheremoa, has, he says, an edible 
fruit called Pinaoma by the Galibis. A. de Saint- 
Hilaibe also describes in his Plantes Usuellea 
des Brasdiens (n. 29), his A. sylvatica [Araticu 
de mato). 

® Dun., Mon., 80. — DC., Syst., i. 477 ; Prodr., 
i. 87. — M. grandijlora Benih., Linn, Trans., 
xxiii. 474, t. 52, 53. — Anona Mynstica G.EBTN., 
Fruot., ii, 194, t. 125, f. 1. — Xylopia undulata 
Pal. Beauv., FI. Owar. et Ben., i. 27, 1. 16 (excl. 
fruct.) The multiple fruit represented in this 
plate is no doubt that of a Xylopia (Pl., Ami, 
Sc. Nat,, s^r. 4, ii. 262). The true fruit of 
Monodora Myristioa has only a single cell (see 
fig. 299, p. 240). For everything relative to the 
Monodoras in general see -above, pp. 239-242, 
and Adansonia, viii. 299, 344. 
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of Xylopia armatica in the same way, and we shall see that in Brazil 
other species of the same genus supply culinary condiments. 

The fruits of many Xylopiaa are used as aromatics. The one 
longest known for this is the Guinea Pepper (Poivre de Guinie), the 
berry of X. eethiopica.' The fruit of this plant (fig. 261 ) consists of a 
woody peduncle swollen into a head, on which are inserted a number 
of shortly stipitate, nearly cylindrical berries, about as thick as a 
goosequill, tapering a little at the base, slightly acute or obtuse at 
the apex, probably smooth on the surface when fresh, bat slightly 
wrinkled by desiccation, and presenting ill-marked, unequal con- 
tractions between the seeds. Of these there are from three or four 
to twelve or fifteen, uniseriate, ovoidal, blackish, and arillate. The 
pericarp, blackish when dry, and adherent to the seeds by its deep 
layer, consists of a sort of dried up pulp, with a faint smell of ginger 
or turmeric, and is of a pungent, slightly musky taste. The seeds 
possess these properties in a less degree. Guinea Pepper has been 
used as a drug, and the negroes have employed it as a condiment 
from time immemorial, and prize several other species of the same 
genus from the Antilles and Brazil for the same purpose. Such are 
X. frutescens^ and aromatica’ in Guiana, the Xylopicron* of the Antilles, 
and X grandijiora and sericea of Brazil. 

In the pharmacies of Brazil we find the fruits of three of these 
species of Xylopia — viz., X grandijiora, sericea, and frutescens. In 
these are large globular cells, full of an aromatic volatile oil, of a 
pungent flavour like pepper, but more delicate and agreeable to the 
taste. De Martius'’ considers these remedies worthy of introduction 
into our pharmacopoeias ; they are energetic tonics for the stomach 
and intestines, on which they have a binding, carminative, and 
stimulant action. In decoction, combined with Quassia amara, they 
have often appeared a sovereign cure in weakness and atony of the 


^ A. Rich,, FI. Cub,, 63, not. — JJnona cethi- 
Of%ca Dun., ilfon., 113. — Hahzelia cethiopica 
A. DC., Mem., 31, n. 1 — Uvaria cethiopica 
Rich., Guill. & Peek., Tent. FI. S€neg.,\. 9. — 
Piper cethiopicum Matth., Comm., i. 434. — 
Piper nigrorum Serapioni C. Bauh. — Sahzelia 
Bauh., Pin., 412. — X undulata Pal. Bbauv.,JP^. 
Oioar. et Ben., 1. 1. 16 (quoad fruct., 5). Accord- 
ing to his synonymy, AuBLET(Gw»a«., 605, t. 243) 
calls this plant Warta zeyhmioa, Boia d*Scorce, 
Potvre d'Ethiopie, dea nbgrea, Marnguette. 


3 Aubl., op. cit, 602, t. 242. It is the 
Jlr6cou or Couguericou. The capsule has an 
acrid taste and a smell of turpentine. The chewed 
seeds and the bark are pungent and aromatic, 
and are used as spices by the negroes. 

^ Unona odromafica Dun., Mon., 112. — DC., 
Prodr., i. 91, n. 27. 

* P. Bbowne, Jomaic., 260. 

* FI. Bros., Anonac., 62. 
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might be used the wood of several Pindaibas, whose wood is, 
according to De Martitjs,’ rather heavy, as stated above. The same 
author calls attention to a certain Aberemoa (J)uguetia Spixiana), as 
having a tolerably dense wood ("70), and asserts that that of the 
Pindaiba branca, of the Province of St. Paul (which is really X. 
frutescens or sericea), has a density of '626, and a somewhat brownish 
colour. Many species of this genus, such as X. emarginata, frutescem, 
are remarkable for the rapidity with which the branches take root 
when fixed in the ground ; and hence are very fit for making quick- 
set hedges.® 

The Anonacea are rarely ornamental plants. Their flowers, not 
usually very striking, have corollas that long remain green, and only 
grow larger slowly, in some species long after the expansion of the 
flower. The petals then gradually assume a white, pink, or yellow 
tint, more rarely chamois colour or orange, or sometimes again, a 
more decided red, flame-coloured, crimson or carmine. Many are 
mahogany or chocolate brown ; sometimes we find a purple or violet 
shade, and TJvaria {Sapranthus) nicaraguensis is said to be of a bluish 
violet. Here the odour of the corolla is foetid, but in the yellow and 
brown ones it often recalls the perfume of certain fleshy fruits, or 
the aroma of the nutmeg, clove, or cinnamon. 


' See p. 257, note 4. In Jamaica the wood of to Axjblet (o^. cii.^ 610), the wood of his Abe- 

Oxandra lanceolaia (p. 201, note 1) serves for remoa guianensis is used for similar purposes, 

axletrees and other parts of carriages. According ^ See FL Bras,, Anonac,, 64. 
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GENERA. 

1. anonea:. 

^ I. UVARIEJI. 

1. TJvaria L. — Flowers hermaphrodite more rarely polygamous 
or dioecious ; receptacle convex, more or less elongated. Sepals 3, 
free or connate to a variable height, usually valvate. Petals 6, free 
or connate at the base, equal or unequal, 2-seriate, imbricated ; 
sometimes the inner or outer set finally valvate. Stamens oo, linear 
or flattened ; connective dilated above the linear extrorse longi- 
tudinally dehiscing cells, truncate or ovate, more rarely suhfoliaoeous. 
Carpels oo, more rarely few, grooved internally ; Style continuous 
truncate, apex stigmatiferous entire or 2-fid ; ovules oo, more rarely 1, 
2, ventral, in two rows, horizontal or subascending ; micropyle lateral 
or extrorse and inferior. Berries of variable form, entire or more or 
less constricted between the seeds, sessile or stipitate, oo- or, by 
abortion, 1-seeded. Seeds subhorizontal ; aril scanty or 0 ; albumen 
ruminate. — Small trees or shrubs, often aromatic, usually sarmen- 
tose, glabrous, or more frequently covered with simple or stellate 
down ; leaves alternate simple exstipulate ; flowers arising before 
or after the leaves, axillary or lateral, more frequently terminal or 
leaf-opposed, solitary or cymose {Asia, Africa, tropical Australia, 
North and Central America). See p. l37. 

2. Spheerothalamus Hook. F. — “ Sepals 3, imbricated. Petals 6 
(imbricated?) spathulate. Stamens oo ; connective dilated and truncate 
above the cells. Torus globose. Carpels oo ; style very short obtuse ; 
ovules (2?) ventral. — A shrub; leaves subsessile (l| ft. long), cor- 
date at the base; flowers large (like orange-blossom)” {Borneo). 
See p. 1 94. 

3. Sagereea Dalz.— Sepals 3, imbricated. Petals 6, orbicular con- 
cave subequal, imbricated. Stamens few ; fertile, subdefinite (6-1 5) 
short fleshy laterally compressed ; connective with an expanded and 
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truncate or contracted part projecting inwards above the cells; 
sterile subdefinite, scale-like thick exterior to the fertile ones. 
Carpels oo, or often subdefinite (3-6) inserted on the scarcely convex 
pitted receptacle ; ovules oc, ventral 2-seriate. Fruit of a few 
subglobose few-seeded berries. — Trees ; leaves very glabrous shining 
(laurel-like) ; flowers few small axillary cymose and hermaphrodite, 
more rarely unisexual {India). See p. 196. 

4. Tetrapetalum Miq. — S epals 2, imbricated. Petals 4, imbri- 
cated, 2-seriate. Stamens co, imbricated on a convex receptacle ; 
connective truncately dilated above the anther-ceUs. Carpels oo, pris- 
matic ; ovules oc, ventral 2-seriate ; style short glabrous, grooved 
longitudinally. Fruit... — A climbing twining tomentose shrub; 
flowers in dense lateral or leaf-opposed spikes {Borneo). See p. 196. 

5. Cananga Aubl. — Sepals 3, free or cohering at base, valvate. 
Petals 6, 2-seriate, inner ones nearly equal to or larger than outer, 
all imbricated or outer set subvalvate. Stamens oo ; connective 
truncately dilated above anther-cells ; receptacle convex, often sub- 
globose, pistilliferous apex truncate flat or slightly concave and sub- 
cupuliform. Carpels oo ; ovule subbasilar ascending ; micropyle 
inferior extrorse. Berries oc, stipitate, 1-seeded. — Trees or shrubs ; 
leaves penniveined ; flowers pedunculate, usually solitary, more 
rarely in small cymes, axillary or lateral, rarely terminal {JV. and 
subtropical America). See p. 197. 

6. Aberemoa Aubl. — Sepals 3, free, more rarely connate at the 
base, valvate. Petals 6, imbricated 2-seriate Stamens 00 , all 
fertile, or the outermost sterile petaloid imbricate. Carpels oo ; 
ovule solitary subbasilar. Berries fleshy or woody, often beaked, 
free or connate for a variable height. — Trees or shrubs, scurfy or 
stellately tomentose ; flowers solitary or in small cymes, terminal or 
leaf-opposed, more rarely lateral {8. America). See p. 198. 

7. Cleistochlamys Oliv. — Calyx globose gamophyllous valvate, 
closed in the bud, finally breaking into a few unequal segments 
at anthesis. Petals 6, 2-seriate, sessile, imbricated. Stamens oo, 
obpyramidal, inserted on a rather convex receptacle ; connective 
truncately dilated above anther-cells. Carpels few, tapering into 
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minutely capitate linear-oblong styles ; ovule solitary subbasilar 
ascending. Berries oblong stipitate. — A shrub ; leaves glabrous very 
shortly petiolate; flowers small solitary terminal {Trap, and south- 
eastern Africa). See p. 200. 

8. Oxandra A. Eich. — C alyx short, imbricated. Petals ovate 
or rotundate, imbricated 2-8eiiate. Stamens oo (of the Miliuseee) ; 
connective produced high above dorsal anther-cells. Carpels oo ; 
ovule solitary. Berries stipitate. — Trees or shrubs ; leaves glabrous 
shortly petiolate ; flowers axillary or lateral ; bracts oo, like the 
sepals but smaller, imbricated in 2 rows, inserted either from the 
base to the apex of the peduncle or only in an involucre at the base 
{Tropical America). See p. 200. 

^ II. Unone^. 

9. XJnona L. fil. — Flowers of Uvaria; petals generally 3, 
rarely 2, valvate, 2-seriate ; the inner subequal or smaller, rarely 
wanting, very rarely imbricated. Stamens oo (of the Uvariea); 
connective globosely or truncately dilated above anther-cells, more 
rarely elongated subulate. Carpels oo, more rarely few or 1, on the 
convex or flat or more rarely subconcave apex of a slightly raised 
receptacle; ovules qp, more rarely 1, 2, ventral or subbasilar. Berries 
stipitate or subsessile, entire or moniliform constricted between the 
seeds. — Trees or shrubs ; often sarmentose, aromatic ; flowers solitary 
or cymose, lateral or terminal {Asia, Africa, Australia, warm regions 
of America). See p. 201. 

10. Anaxagorea A. S. H. — Flowers of Unona; stamens oo, all 
fertile ; connective produced above anther-cells, or the innermost 
sterile petaloid. Carpels oo, more rarely few ; ovules 2, height of 
insertion variable ; follicles clavately stipitate, dehiscing by an in- 
ternal cleft. Seeds 1, 2, glabrous exarillate. — Trees ; flowers axillary 
solitary or cymose {Asia, tropical America). See p. 206. 

11. Sisepalum Hook. f. — Flowers of Unona, 2-merou8. Sepals 2, 
large. Petals 4, narrowly linear-spathulate incurved towards the 
apex, standing apart, connected by a hypogynous ring. Stamens 
and carpels oo, inserted on subconcave apex of the broad torus; 
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ovule (1 ?) basilar erect. — A shrub ; leaves penniveined ; flowers 
solitary terminal {Borneo). See p. 208. 

12. Bocagea A. S. H. — Flowers usually small; sepals short, free 
or connate for a variable height. Petals 6, valvate, 2-seriate, 
outer sessile, inner sessile or more or less contracted at the base. 
Stamens (of the Miliuseai), definite (3, 6, 9) subdefinite, or oo, outer 
ones shorter. Carpels 3-6, or oo, more rarely 1 ; ovules either 1, 2, 
subbasilar, or co, ventral 2-seriate. Berries 1-co, l-oo-seeded, 
usually stipitate. — Trees or shrubs ; leaves often with pellucid dots ; 
flowers solitary or cymose, terminal or axillary {Drop, Asia, Islands 
east of Africa, 8. America). See p. 208. 

13. Popowia Endl. — Flowers small hermaphrodite, more rarely 
dioecious. Calyx 3-merous. Petals 6, valvate, the outer sessile, 
the inner nearly equal or longer, usually tapering at the base, 
finally spreading or connivent. Stamens, subdefinite, or oo, the 
inner coherent side to side in a verticil ; outer ones shorter, fertile, 
or sterile cylindrical capitate or truncate ; fertile stamens, unequally 
obconical or obpyramidal, terete for a short distance at base, or 
elongated, tapering or flattened ; towards the apex thickened rugose 
or glandular ; apex flat or obliquely truncate, more rarely concave ; 
produced inwards into wedges of variable obtusity, more rarely 
much elongated, more or less oblique ; cells sublateral or extrorse, 
dehiscing longitudinally ; locelli 2, oblique or collateral. Carpels 
subdefinite or oo ; ovules 1-2, subbasilar, or oo, 2-seriate : style of 
variable form. Fruit of free 1— or 2— oc -seeded berries, constricted 
between the seeds. — Shrubs often climbing; leaves usually gla- 
brescent, below glaucescent ; flowers axillary or lateral, solitary or 
cymose {Tropical Asia, tropical and southern Africa, Islands of Mada- 
gascar, tropical Australia). See p. 212. 

§ III. XTLOPIEiE. 

14. Xylopia L. — Flowers hermaphrodite ; receptacle conical ex- 
ternally staminiferous, apex flattened or slightly concave, more fre- 
quently much excavated, lodging the ovaries. Petals 6, 2-seriate, 
valvate ; outer narrowly elongated concave connivent or open, more 
rarely flattened sessile 3-angular ; inner usually included, above tri- 
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quetrous, more rarely flattened. Stamens oo (of the Uvariece) ; con- 
nective truncately dilated or tapering above anther-cells. Carpels oo, 
or 1-6; styles exserted; ovules oo, or subdefinite. Berries of variable 
form, continuous, or sometimes contracted between the seeds, often 
opening on pressure, oo- or more rarely 1-seeded. — Trees or shrubs ; 
leaves often distichous ; flowers axillary solitary or cymose, usually 
shortly pedicellate {Asia, Africa, Oceania, tropical America). See 
p. 216. 

15. Anona L. — Flowers usually hermaphrodite; receptacle more 
or less convex. Sepals 3, free or connate, valvate. Petals 3 or 6, 2- 
seriate ; the outer sessile broad and concave at the base or altogether 
connivent or spreading ; the inner equal to these or smaller, more 
rarely 0, valvate or imbricated. Stamens ot; connective dilated 
truncate or ovate, more rarely tapering above anther-cells. Carpels 
00 on a hemispherical or flattened torus ; ovules 1, 2, subbasilar, 
styles of variable form often cohering at the apex. Berries usually 
truncate, more rarely rostrate, cohering into a multilocular fruit, 
more rarely separating — Trees or shrubs ; flowers solitary or in 
small cymes, terminal or leaf-opposed {America, Asia, tropical and 
mbtropical Africa). See p. 220. 

^ IV. BoLLiyiE^. 

1 6. BoUinia A. S. H. — Flowers of Anona ; petals usually connate 
at hose into a short cylindrical or globose tube •, apex, sbort valvate 
covering the sexual organs, finally spreading ; on outer petals a thick 
coriaceous spur-shaped laterally compressed dorsal process, apex 
obtuse ; the inner much smaller or 0, exappendiculate. Berries 
sessile distinct or more usually coherent into a single fruit. — ^Trees 
or shrubs; leaves membranous or coriaceous; flowers solitary or 
cymose, lateral or leaf-opposed, rarely terminal {warm parts of 
America). See p. 223. 

17. Artabotrys E, Be. — Sepals 3, free, or more or less coherent 
at base, valvate. Petals 6, subequal 2-seriate valvate orbicular 
concave surrounding sexual organs, each with a cylindrical or 
flattened erect dorsal process. Stamens oo, connective truncately 
dilated above anther-cells. Carpels oo, on the convex or horizontal 
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more rarely shortly cilpuliform summit of the receptacle ; ovules 2 
subbasilar ascending, or c» ventral 2-seriate [Parartahotrys)-, style 
ovate or linear oblong. Berries 1- cxj-seeded. — Climbing or sar- 
mentose shrubs; leaves shining; flowers solitary or cymose; pe- 
duncles often hard fascicled bent into a hook {Asia, tropical and 
subtropical Africa). See p. 224. 

18. Cyathocalyx Champ. — Calyx cup-shaped 3-dentate valvate. 
Petals 6 valvate connivent into a globose hood over the sexual 
organs ; dorsal processes broad petaloid. Stamens c» on a convex 
receptacle ; connective conical truncate above anther-cells. Cai’pel 1 
on concave summit of receptacle. Ovules oo in 2 rows, apex of style 
peltate. Berries 1 — qo -seeded — A tree ; leaves glabrous, flowers 
solitary or in small cymes, terminal or leaf-opposed {Tropical Asia). 
See p. 226. 

19. Hexalobus A. DC. — Calyx S-sepalous valvate or subre- 
duplicate. Petals G (of Cyathocalyx), 2-seriate valvate corrugated 
into folds in the bud, dorsal lamina) membranous reflexed and rather 
acute at apex. Stamens oo (of the Uvariea). Carpels subdefinite 
(usually 3, 6) on the convex or flattened summit of the receptacle; 
ovules CO in 2 rows. Berries oblong subentire oo -seeded. — ^Trees 
or shrubs, flowers solitary axillary sessile or ped\iTvc\iVate, 'bracts 2., 
lateral valvate involucrant {Tropical Africa, Malay ascar 1). Seep. 226. 


^ V. OxYMITRE.*. 

20. Oxymitra Bl. — Sepals 8 free or cohering at base ralrate. 
Petals 6, 2-seriate valvate, the outer flat, ovate or elongated, the 
inner smaller, at base more or less narrowed and unguiculate, at apex 
connivent and coherent into a mitre above the sexual organs. Sta- 
mens and carpels oo ; ovules 1, 2 (more rarely 3-5) inserted at a 
variable height. Berries 1- more rarely 2- oo-seeded. Seeds globose 
glabrous or bristly ; more rarely triquetrous- winged. — Trees or shrubs 
often climbing ; leaves obliquely penniveined ; flowers axillary or 
extra-axillary usually solitary {Asia, Africa, tropical Oceania). See 

p. 228. 

21 ? Atrutregia Bedd. — “ Sepals 4, small. Petals 6, 2-seriate, 
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valvate coriaceous, outer ovate acuminate pubescent on both sides j 
inner much smaller obovate-acuminate coherent around sexual organs. 
Stamens cc ; connective obtusely acuminate beyond the cells. Torus 
subglobose. Carpels oo ; style long tapering ; stigma terminal 2- 
lobed ; ovules solitary erect. — A shrub or small tree. Leaves acumi- 
nate glabrous Flowers solitary axillary or springing from nodes of 
fallen leaves” (Aas/ of India). See p. 230. 

22. Mitrephora Bn. — Flowers hermaphrodite or unisexual. Se- 
pals 8, usually free valvate. Petals 6, outer short ovate, inner 
unguiculate cohering into an erect mitre. Stamens oc, more rarely 
definite (of the Uvarieai). Carpels c» (more rarely subdefinite), 
ovTiles 00 . — Trees, leaves coriaceous ; flowers solitary or more fre- 
quently cymose, lateral or terminal (Tropical Asia, Indian Archi~ 
pelago) See p. 230. 

23. Orophaea Bl. — F lowers hermaphrodite (of Mitrephora) Sta- 
mens 00 , more frequently definite (6-12), short fleshy (of the Mi- 
liusece). Carpels 3 - oo-ovulate usually few ventral 2-seriate. Berries 
1—00 -seeded; trees or shrubs; leaves small; flowers small cymose 
axillary or terminal (Tropical Asia, Indian Archipelago'). See p. 231. 

24. Cymbopetalum Benth. — F lowers hermaphrodite or unisexual. 
Sepals 8 short valvate. Petals 6, 2-seriate, valvate ; the outer 
sessile, short ; the inner much larger very thick involute cymbiform, 
apex with an indexed or obsolete point ; base tapering into a short 
or elongated claw. Stamens (of the Miliimece) on a convex recep- 
tacle. Carpels oo; ovules oo ventral. Berries stipitate oblong 
obliquely constricted between the seeds, often opening under pressure. 
— Small trees; leaves membranous, often oblique at base; flowers 
on long peduncles, often pendulous lateral or terminal (Tropical 
America). Seep. 232. 

25. Enantia Oniv. — Sepals 3, valvate. Petals outer 0, inner 3, 
opposite the sepals and much longer, thick coriaceous flat or with 
slightly reflexed margins, narrower and concave at base, erect or 
subpatulous. Stamens oc, linear oblong ; connective scarcely 
dila^ above short very obtuse anther-cells. Carpels oc, free, 
dosely packed on a convex pilose receptacle ; style short linear- 
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oblong grooved internally ; ovules solitary, erect. — A tree ; leaves 
membranous; flowers solitary shortly pedunculate extra-axillary 
{Jfest of tropical Africa). See p. 234. 

II. MILIUSE^. 

26. Miliusa Lesch. — Flowers hermaphrodite or polygamous by 
abortion of gynaeceum. Sepals 3, small, valvate. Petals 6, 2- 
seriate valvate, the outer minute sepaloid ; the inner much larger 
erect connivent often slightly coherent or very sacciform at base, 
more rarely cymbiform. Stamens oc, anthers ovate (of the Miliusea), 
extrorse ; connective more or less apiculate above the cells. Car- 
pels oc ; ovules 1, 2 or oo, ventral. Berries globose or oblong 1- oo- 
seeded. — Trees usually low ; leaves usually deciduous ; flowers 
solitary or cymose, axillary or lateral, often arising with the young 
leaves {Asia, Indian Archipelago, N. Australia^) See p. 235. 

27. Phseanthus Hook. & Thoms. — Flowers (of Miliusa) herma- 
phrodite. Petals 6, 2-seriate valvate, the outer minute subsepaloid ; 
the inner much larger thick coriaceous flat, or scarcely concave 
just at the base, erect, connivent around the sexual organs. Stamens 

00 (of the Uvariece). Carpels oo, on flat summit of a convex recep- 
tacle; ovules 1, 2, inserted at a variable height or oo, ventral; 
stjdes dilated at apex, cohering into an obscurely lobed capitate mass. 
Berries 1- oo-seeded. — Leaves with well marked veins or coriaceous. 
Flowers lateral or axillary, solitary or cymose {Asia, Africa, tropical 
America). See p. 237. 


III. MONODOEE^. 

28. Monodora Dun. — Flowers hermaphrodite. Sepals 3, free 
or coherent at base, valvate, finally reflexed. Petals 6, valvate, 
coherent at base only or else for some way into a campanulate 
corolla ; equal or dissimilar, the outer spreading more or less undu- 
late, the inner shorter, contracted at base, erect, connivent. Sta- 
mens 00 (of the Uvariece), on a subglobose receptacle. Ovary 
superior 1 -celled ; placentas oo parietal oo-ovulate ; style erect, 
scarcely dilated into a peltate radiating subentire or crenate often 
marginate stigma. Fruit globose woody oo-seeded ; seeds (of Unona) 
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imbedded in resinous pulp. — Trees or shrubs often climbing ; 
flowers terminal or suboppositifolious on a gemmiferous twig 
{W. and E. of Tropical Africa, Madagascar'). See p. 239. 

IV. EUPOMATIE.E. 

29. Eupomatia R. Ba. — Flowers hermaphrodite. Perianth 0. 
Stamens oo, perigynous, and carpels cc, in a spiral within the con- 
cavity of the turbinate receptacle. Outer stamens fertile ; anthers 
2-celled extrorse, dehiscing longitudinally ; connective acuminate 
above the cells ; inner sterile petaloid, glandular or not glandular, 
imbricated ; all connate at base, finally deciduous together. Car- 
pels immersed in the torus, free except the very base ; ovary 
oD-ovulate, the back produced into a horizontal areola ; style short, 
rather prominent internally, apex stigraatiferous capitate. Fruit 
baccate within the urceolate turbinate receptacle, marginate above ; 
berries oc, included 1- <x -seeded. Seeds (of the Anonacea ;) ; albumen 
slightly ruminated. — Shrubs ; stem erect or chiefly subterranean ; 
leaves alternate glabrous; flowers solitary terminal or 1, 2, axillary, 
superposed, accompanied by a leaf bud {Australia). See p. 242. 



V. MONIMIACE^ 


I. CALYCANTHUS SERIES. 

lu Calycanthus^ (figs. 306-313) the flowers are regular and her- 
maphrodite. For example, let us analyse that of the first species 


Calyvanihus jioridus. 



Fig. 306. Fig. 308. Fig. 307. 

Floriferous shoot (J). Carpel opened Longitudinal section of flower (J). 

introduced into our gardens (C. Jloridus L.^ (figs. 306— 30b), whose 


' Calycanthm L., Qen,, n. 639, ex part. — Pi., ii, 294. — Beurreria Ehret, JPict., t. 13.— 
Lindl., Bot. Reg., t. 404. — DC., Prodr., ii. 2. — Pompadoura Buoh., mr le Calyc.,ex M ilt., 

Nees, Nov. Act. Nat. Cur., xi. 107. — Spaoh, Handb., n. 1806. — Buettneria Duham., Arbr., 
Suit, d Buffon, iv. 281.— Endl., &en., n. 6366. i. 114 (nec L.). 

— B. H., Gen., 16, n. l.—H. Bn., Adansonia, « Spec., 718. — Lamk., III., t. 445, fig. 1. — 
ix. 113. — Baslena Mill., ex Adans., Pam. dee Duham., Arbr., i. t. 45. — Ait., Sort. Kew., ed. 
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receptacle is hollow like a purse, and only open at the top. At a 
certain height on the outer surface of this sac, we find two opposite 
bracts, then, higher up, two others also opposite or nearly so, and 
finally near the margins of the aperture an indefinite number of 
alteniate leaves arranged in a continuous spiral,* crowded closer 



Fig. 310. 
Fruit. 


Calycanthus IcBnigatus. 




ouy. Fio. 311. 

Diagram. Longitudinal section of fruit. 


together, better developed, and more imbricated as their insertion 
is higher up. The lower ones are greenish, like the above-mentioned 
opposite bracts, and the uppermost are brownish purple, fleshy, 
velvety, and scented like petals, without its being possible to draw 
any exact line of demarcation between them. The edge of the 
receptacle then becomes thickened to form a platform covering 
in its cavity, only presenting a small central orifice for the 
styles to pass through. On the outside of this lid are inserted 


2, jii. 282. — CuET., Rot. Mag.^ t. 503 . — Nftt., 
Amer., i. 312. — Gitimp., Ahh. Holz., t. 4. — 
DC,, loc, cit., n. 1. — C. lavigatut W., Hort, 
Serol., t. 80. — C. ohlongtfolius Nutt., loc. cit . — 
C, inodorus Ell., SJceich, i. 576. — C. fertilit, 
Walt., Carol., 151.— C. /eras Michx., FI. Bor.- 
Amer,, L 806. — C. sterilis Walt., loo. cit, — C. 
glaucui W., loc. cit ,; — Nutt., loc. cit.;— 
Oft. k Hayn., Holt,, t. 5 (most authors consider 
C. fitmdmt, glauout, and liBvigat^ as distinct 

1 The index of their angular divergence is -fg, 
10 that the fourteenth is exactly snperposed to 
the ftnt; of eoorse it is the same with the 


stamens, two of which inside the rest are super- 
posed to two others, when there are 16 of them. 
But their number varies slightly, especially from 
12 to 15. So, too, with the other floral appen- 
dages, Within the decussate bracts we find from 
14 to 18 coloured leaves, and from 5 to 7 large 
staminodes external to the fertile stamens. L. F. 
Bhavais has pointed out (Congr. Sci, de Fr., 
1841, 146) that in C. Jloridus and feraw there 
are several of the decussate bracts, and that 
“ from the last of these starts the floral spiral, 
which is sometimes simple, sometimes by agate. 
In the di6rerent pieces of the flower we meet 
with the spirals 6, 8, and 18.” 
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some leaves still of the colour of petals.- But, besides being smaller 
in every direction, their summit is provided wilh two little whitish 
glandular bodies, which in colour and position recall the anthers of 
the fertile stamens. These come next, internal to the last, but are still 
arranged on the same spiral as the perianth-leaves ; they are not nume- 
rous, the usual number being about a dozen or fifteen. Each consists 
of a short filament and an extrorse anther with two adnate cells, 
each dehiscing by a longitudinal cleft.' Beyond these is prolonged 
the connective, which ends in a little whitish glandular swelling. 
Descending towards the interior of the receptacle we find again a 
certain number of sterile stamens, becoming gradually shorter and 
shorter, and reduced to coloured tongues surmounted by a little 
whitish fleshy mass. The indefinite carpels are inserted towards 
the bottom of the sac. Each consists of a free 1 -celled ovary, sur- 
mounted by a long slender style dilated at the stigmatiferous apex, 
passing out of the receptacle, and finally reaching the height of 
the anthers. In the inner angle of the ovary-cell we observe a 
parietal placenta bearing two ascending anatropous ovules, of which 
the one is almost directly above the other when adult the micro- 
pyle looks downwards and outwards. The fruit is multiple. The 
receptacular sac forms an indusium, at first slightly fleshy, and 
finally dry.’ This sac, whose superior aperture is pretty widely 
open when ripe, contains an indefinite number of ascending achenes.* 


* Tlie form of the pollen is peculiar. Each 
grain is like a flattened rectangular cushion with 
rather blunt angles; the two longer sides are 
thickened and obtuse, recurved towards the centre, 
80 as to approach each other on the middle line of 
one of the faces of the cushion ; but there is 
always a broad cleft-like interval between them. 
On moistening the pollen these projections disap- 
pear entirely ; the pollen swells ; its angles be- 
come obliterated, and the grain soon becomes a 
gmooth sphere or ellipsoid. H. Mohl {Ann. Sc. 
Nat., s4r. 2, iii. 332) gives a very different ac- 
count of this pollen : “ ovoidal, three-grooved ; in 
water, ellipsoidal, with three bands vertically and 
longitudinally compressed.'' 

* They are at first collateral, and possess two 
coats. It usually happens that one ovule after- 
wards rises considerably and places itself above 
the other. The latter then increases greatly in 
the chalazal region (which is superior), and com- 
presses the micropylar region of the former ovule, 
which becomes deformed and hollowed out below. 


finally representing a little sterile hood, capping 
the chalaza of the fertile ovule like an obturator 
(fip. 308). 

3 On the surface are seen transverse scars cor- 
responding to the outermost leaves of the flowers 
arranged at regular distances on a spiral. Each 
8(nir is placed on the top of a sort of projecting 
cushion. 

“* The pericarp is membranous and slightly 
fleshy for some time, finally becoming quite dry, 
as in the Hoses. In C. Imiigatus the surface 
only bears scattered hmrs, and there is a very 
slight, scarcely rugose, longitudinal projection, 
easily visible on the dorsal and ventral median 
lines of the pericarp, but almost obsolete towards 
each extremity. In C. occidentalis Hook. & Akn. 
the whole height of the pericarp is bordered by a 
longitudinal suberons, rugose projection, covered 
with hairs which are here short, but, as we shall 
find, become enormous in the Aiherotpermem. 
The rest of the surface of the pericarp is also 
sprinkled with down. 
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Within each is found an ascending seed, whose coats, closely 
applied to the inside of the pericarp, inclose a very large fleshy 
embryo with its radicle inferior, and with broad foliaceous coty- 
ledons, spirally rolled on each other round a vertical axis. The 
albumen is absent or represented by a few rudiments in the folds of 
the embryo.' 

The genus Calycanthm consists of aromatic shrubs with opposite 
simple exstipulate leaves." Three species’ are known, all natives of 
North America. C.foridus, the one we have just analysed, includes 
several varieties cultivated in this country. Its flowers occupy the 

Calycantkus occideniaJis. 




Fig. 312. Fig. 313. 

Fruit. Longitudinal section of fruit. 

axils of the fallen leaves. Each peduncle is provided with two 
lateral leaves or bracts decussating with the two first bracts borne on 
the receptacle ; and the same axil usually contains, besides the 
peduncle, a leafy branch, which later on becomes greatly developed, 
and may even be terminated by a flower.’ In C. omdentalis^ the 
species with the largest flowers, the inflorescence is sometimes axil- 
lary, sometimes terminal. 


^ There is especially a little spit of fleshy 
tlMne nmning up from the chalazal region into 
the eeotre of the embryo, and forming, as it were, 
as round which the cotyledons are rolled. 

* The blade presents the same peculiarities as 
hi ChUMmidhM (p. 286, note 4). 

• DC,, iVodr., iiL 2.— Hook., Mag,^ t. 

4808^ — Walt*, iZ^., ii« 60 ; A.wn„ vii. 46.— A. 
Obay, Jfon,, 126 .— Tobe-AGe., JF7.Ar.^m.,i. 
476 .--<Jhapm., M, 8, 180. 


^ Thus it is that the flowers of Calycantkus^ 
described as axillary, may become perfectly ter- 
minal. 

* Hook. & Arn., ap. Beech., 840, Suppl., t. 
84. — Tore. & Gr., op, cit,t 476. In this species, 
when the fruit is quite ripe, the orifice of the re- 
oeptaoular sac gradually enlarges without any rup- 
ture, and the achenes may pass out through this 
orifice, which is fringed with velvety rods, the 
hypertrophied starainodes (figs. 312, 818). 
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Calycanthus prcBcooo L.' (figs. 314—317) has a similar organization. 
Its flowers also have a receptacle formed by a little branch, whose 
swollen apex has been pushed in so as to make it like a club with 


Chimoncmthus prcBcox. 



Pig. 814. 
Flowering branch. 


a concave end. On the whole 
order, from below upwards, first 
bracts, the lowermost decussate, 

‘ L., Spec^t 718. — Ait., Sort, Kew,, ed. 1, ii. 
220, t. 10. — CXTBT., Sot, Map,, t. 466 . — Lame., 
III., t. 445, fig. 2. — Tttrp., Diet, des Sc, Nat,, 
t. 235. — Roxn., FI. Ind., ii. 672. 

‘ There are more of these decussate bracts than 
in Calycanthus proper, but they are similarly 
arranged, representing undeveloped leaves, and 
we might here consider the flowers as terminal to 
a small axillary branch with rudimentary ap- 


surface of this are echelonned in 
of all little brownish, scarious, dry 
the upper ones in a spiral.’' Next 

pendages. L. F. Bbayaib has demonstrated (loc, 
cit,) the presence of from 12 to 18 of these de- 
cussate scales, “ From the last of these,'’ says 
he, ** there starts a spiral, which includes 20 or 
22 leaves, very regularly arranged, and gradually 
increasing in depth of colour ; and then from 6 
to 7 stamens, of which the two first are larger 
than the rest, while the last stamen is inner- 
most." 
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come other larger, more membranous, petaloid leaves, yellowish or 
whitish, and sweet-scented ; then others again, a little smaller, but 
quite as thin and delicate, stained with violet purple.' So we reach 
the orifice of the receptacular depression, where several’ stamens are 
inserted, with free filaments and extrorse two-celled anthers. Below 
and within these — ^that is, nearer the organic apex of the receptacle — 


Chimonanihus prcscox. 



Fig. 316. Fig. 315. Fig. 317. 

Seed. Longitudinal section of flower (^). Transverse section of seed. 

we find sterile tongues, presenting a transition between the stamens 
and the carpels.’ The latter, few in number and grouped near this 
apex, towards the bottom of the receptacular cup, are free, and con- 
structed like those of C. Jloridus. Of the two ovules that each con- 
tains, one is more or less completely abortive. The one which alone 
becomes perfect has its raicropyle looking downwards and outwards. 
If to these characters we add that the fiowers of C. prcecouc appear 
in winter before the leaves are developed (fig. 314), it will be seen 
why this species and its varieties have been erected into a special 
genus under the name of Chimonanthus.* The receptacular sac is 


• But it is impossible to say where the sepals rim of the receptacle ; while there is a large space 

end and the petals begin, for we find every transi- between their insertion and that of the carpels, 

tiion in form, consistency, and colour between the which is close to the bottom of the receptacular 

brownish scales, the yellow leaves, and those tinted cup. 

with pfir|de ; even one or two of the outer stamens ^ Lindl., Bot. Beg., t. 451. — DC., Prodr., iii. 

mkj beo^e partly petaloid. 2 . — Endl., Qen., n. 6355 . — Spach, Suit, d Buff., 

• Fixe is by fkr the most usual number. iv. 285. — B. H., Gen., 16, n. 2. — H. Bn., Adans., 

• There are usually from 6 to 8; their form ix. 121, 127. — Meratia Nees, Nov. Act. Nat. 

is sabulate, and th^ are solid ; no doubt re- Cur., xi. 107, t. 10. Though several species of 

presenting sterile filaments, not outer carpels this genus have been descril^d under the names 

wanting the ovarian cavity ; for they are inserted of C, 'parviflorue, grandifioruB, verue, luteua (see 
^nite e£^ to the (Mile stamens, not fiu* from the Bielawbei, ** 8ur le g. Chimonanthus et taprop. 
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like a long-necked gourd,' enclosing the true fruits, and closed, as in 
Calycanthus proper (figs. 310-313), by a sort of star with five or six 
fleshy branches, representing the sterile stamens thickened and ap- 
proximated to the centre. Each achene contains within its mem- 
branous and nearly smooth pericarp an erect seed, of which the 
embryo is rolled up as in Cdycanthva (figs. 316, 317). 

II. HORTONIA SERIES. 

The flowers of Hortonid (figs. 318-323) are hermaphrodite or 
polygamous.' In the former case the receptacle is like a cup of 
variable depth,'' bearing on its edges the pieces of the perianth and 
androceum, inserted along a spiral with very close turns. The outer- 
most leaves of the perianth descend even some way down the outside 
of the oval receptacular cup ; they are from six to thirty in number, 
imbricated, becoming thicker, shorter, and more sepaloid as they 
are more external, while the inner ones are membranous, petaloid. 


en Ai^ou/* Ann, de la Soc. Linn, de Maine-eU 
Loire, ix. 91), we only admit a single species, 
Chimonanthus prcecox (C. fragrans Lindl. ; — 
CalycantJms proecox L. ; — Meraiia fragrans 
Nees), with numerous varieties due to cultiva- 
tion, whether in Japan, its mother country, or in 
the gardens of other temperate countries where it 
is abundantly cultivated. Its leaves are studded 
with glandular dots, and the upper surface is 
scabrous; this is owing to peculiar hairs which 
possess the same characters, though less marked 
in the species of Calgcanthus. The base of each 
hair is rather broad and surrounded by epidermic 
cells converging towards its circumference; the 
hair then rises like a little curved cone with its 
tip inclined towards the apex of the leaf. Hence 
the leaf feels very rough if we rub it towards the 
base, and quite smooth in the opposite direction. 

' It bears the numerous scars of the floral 
appendages; but as the chief increase in size 
while ripening takes place in the lower part, these 
scars, close together above, are on the contrary 
widely separated, linear and transverse, over all 
the rest of the surface. Within are contained 
several fertile fruits, besides some sterile achenes. 
Each of these is home on a sort of projecting ob- 
pyraraidal pad, to the top of which it has a linear 
attachment. In the intervals between the fertile 
achenes the tissue of the receptacle projects to 
form a sort of incomplete dissepiments — &e first 
rudiments of those large plates which divide the 


receptacular cavity into as many compartments as 
there are fruits in Siparuna and certain other 
MonimiacecB. The down on the surface of the 
pericarps is much less dense, and the marginal 
projections are far less marked than in Caly- 
canihus. 

2 Wight, Icon., vi. 14, t. 1997, 1998 .— Aen., 
Mag, of Zool. and Sot., ii. 545 . — Endl., Qen., 
n. 4733.^ — Hook. & Thoms., FI. Ind., i. 166. — 
Tul., Mon. Monimiac., Arch. Mus., Viii. 425. — 
A. DC., Prodr., xvi., s. post., 642, 671. — H. Bn., 
Adansonia, ix. 122, 130. 

® Some are altogether female (Txjl., loc, cit^, 
possessing no fertile stamens. There are, on the 
other hand, entire branches whose flowers have 
well-developed stamens, while the gynseceum 
is only represented by little conoidal sterile 
bodies. 

^ It is sometimes gourd-shaped, like a sac with 
a somewhat contracted orifice, just as in the Roses 
and certmn species of Calycanthut. But its depth 
is especially dependent on the organs contained 
in its interior. The fewer the carpels the less 
marked is the concavity of the receptacle even in 
the female and hermaphrodite flowers. In the 
male flowers it is reduced to a cupule of very 
slight concavity, in H. acuminata, for instance. 
The flower then comes peculiarly near that of cer- 
tain Anonads, near which Sortonia was first 
placed, while the flowers with very deep receptacles 
closely recall those of Peumui and Chimonanthma, 
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elongated, and strap-shaped. The superior stamens are fertile,' each 
possessing an extrorse two-celled anther, dehiscing longitudinally, and 
supported on a filament of variable length, bearing at the base two 


Horfonta Jlorihwnda. 



(i)- 


lateral stipitate glands,- These are less numerous than the inner 
stamens, which are reduced to sterile scales placed lower down the 
inside of the receptacular cup. Towards the base of this are inserted 
the carpels, indefinite in number. Each consists of a free ovary, 
tapering above into a style, grooved along the inner angle and stig- 
matiferous at the narrow apex. Within the inner angle of the ovary 
is seen a parietal placenta, bearing near its summit a suspended 


* There ere generally from 6 to 10 of these * These glands are veluminons, thick, and 
(7-10, Hook. A Thojcs.; B,plnra v, pauciora, fleshy, smooth at first, and afterwards flattened 
Ttl,). and rolled irregularly into cornets. 
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anatropous ovule, with the micropyle looking upwards and in- 
wards.* The fruit is multiple, consisting of a variable number of 
stipitate drupes. Their stalks are very short and partly hidden by 


Horfonia florihmda. 




Fig. 319. 
Flower (4). 


Fig. 321. 

Longitudinal section of flower. 



Fig. 322. 
Fruit. 




Fig. 320. Fig. 323. 

Diagram. Longitudinal section of finiit (^). 


a sheath formed by the receptacle, which persists, covered by the 
withered pieces of the perianth and androceum, and is sufficiently 
spreading or reflexed to leave the elements of the fruit free. Each 
drupe consists of an epicarp and a mesocarp of no great thickness, 
sui rounding a stone that is easily split in half lengthways. This 
encloses a descending seed containing a copious fleshy albumen, 
towards the apex of which is a small dicotyledonous embryo." 

This genus consists of trees from the East Indies j and two or 


^ Beside this is sometimes seen another ovule, 
sterile, forming a little sterile cellular mass. 

^ The axis of this embryo is oblique to that of 
the carpel (fig. 823), owing to the obliquity of 
the seed itself. The ootyl^ons are elliptictU or 

VOL. I. 


obovate, and membranoub, 3-ribbed at the base. 
The radicle is conical, and its apex corre- 
sponds to a small perforation in the albumen, 
much more marked in Tamhowritsa, Gomortega^ 


U 
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three species have been described that grow in Ceylon.* Their leaves 
are opposite, exstipulate, and aromatic. Their flowers are arranged 
in axillary bunches of cymes, each terminated by a flower, and with 
opposite decussate divisions. When the hermaphrodite flowers are 
compared with those of the Calycanthece, we find but few differences 
between them. In the former the receptacular cup is not so deep, 
nor when ripe does it envelope the true fruits in a sort of sac. 
These fruits are drupes, not achenes. The embryo is not rolled up, 
and is accompanied by copious fleshy albumen ; and the ovules, 
instead of being ascending, are descending ; while the micropyle, 
turned outwards in the CalycanthetB, here looks inwards. 

In Peuniu^ (fig. 324) the flowers are dioecious. The receptacle is 
like a sac,* on whose edges are borne the perianth-leaves, which are 
imbricated, inserted in a spiral, and gradually modified from within 
outwards, so that the outermost are thicker, shorter, and covered 
with the same down as that on the receptacular sac, while the inner 
ones become more and more glabrous, broader, and more mem- 
branous, finally presenting altogether the consistency and colour of 
a corolla. In the male flowers numerous stamens are echelonned 
from the throat of the receptacular sac to its lowermost point or 
organic apex, becoming shorter as they approach it ; each consists of 
an incurved filament with two irregular lateral glands towards its base, 
surmounted by an anther whose two cells dehiscing by longitu- 
dinal clefts, which are nearly marginal, but a little nearer the inner 
than the outer surface. There are no rudiments of female organs. 
In the female flower, on the contrary, within the perianth, which 
resembles that of the male flower, the receptacular sac bears a variable 
number of narrow acute scales representing sterile stamens. Lower 
down, near its organic apex, the receptacle gives insertion to a small 
number* of free carpels, each consisting of a one-celled ovary, sur- 


^ Walp., Rep.f ii. 748; Ann, iv. 115. — Hook. 
k Thoms., FI, Ind,, i. 166. — Thwait., Entm, 
FL ZeyL, ll.~A. DC., op, cit,, 672. It has 
ePen been proponed to unite all these plants into 
a iingle spedes. 

^ lloLXir#, Soffg, 8uU. Stor, Nat. Chil, (1782), 
186, 860 (ex part.).— A. DC., Frodr,, xvi. s. 
post, 678. — H. Bh., Adcmoniat lx. 128, 126. 

Pat., Frodr., 185, t 29.— >£kdl., 
n. 2019 ; Icon,, t. 21 (uec Cat.). — J? o/- 
iok Jm., Mnt„ xiv. 184.— Ttl., Mon., 


410, t. xxxi., iii. — Boldu Peijill., Ohs. PI. Med., 
11 (ex part.). — Boldoa Lindl., Bot. Beg, (1846), 
t. 67.— C. Gay, FI. Chil., v. 851. 

* This sac is like an inverted cone or funnel; 
within, and especially towards the lateral walls, 
it is covered with stiff erect hairs, which persist 
around the gynssceutn after the rest of the flower 
has fallen ; over the perianth they become soft 
and scattered. 

^ Usually ftom three to flve. 
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mounted by a style like a little papillose strap, articulated at its 
base. In the inner angle of the ovary is a placenta, bearing a single 
descending anatropous ovule, whose micropyle looks upwards and 
inwards. Scarcely has the flower expanded when the upper part of 
the receptacle falls off in a circular piece, bringing with it the 
perianth and the sterile androceum. The base of the receptacle 

Peumus Boldus, 



Pig. 324. 

Flowering branch (male). 

alone persists, like a disk bordered with an annular scar, and 
fringing the base of the multiple fruit. This consists of several 
very shortly-stalked drupes," containing within the rather thin flesh 
a very hard one-seeded stone. ^ The seed contains within its 
membranous coats an abundant fleshy, oily albumen, whose apex 
is occupied by an embryo with a superior radicle and diverging 
cotyledons between which the albumen projects like a wedge. Only 


' At maturity there is very frequently only 
one. 

* The mesocarp is very aromatic, and the 
surface of the stone is unequally tuberculate. 
The embryo is not, as Likdlet thought, totally 
exterior to the albumen ; but this, as represented 
very faithfully by Ttjlasne, surrounds the em- 
bryo, covering it with a complete layer; it is 
true that in the upper part this is very thin. 


The diverging cotyledons cover in a part of the 
albumen like a root; the whole of their upper 
inner surface being directly applied to it. But 
this is not the true organic apex of the albu- 
men, which is just above the apex of the radicle. 
As in several other a band of the 

seed ooat% corresponding to the raphe, is crus- 
taoeous instead of membranous, like the rest, 
firom which it is easily separated. 

u 2 
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one species of this genus is known, P. Boldus^ from Chili, a small 
aromatic tree, with opposite exstipulate leaves. Its flowers are in 
axillary and terminal bunches of cymes, with opposite ramifications 
and pedicels. It has the vulgar names of Boldu and Boldo. Its 
structure is, as shown by the preceding description, closely analogous 
to that of Ilortonia, from which it only difiers in characters of no 
great value : — ^the slightly different form of its floral receptacle, the 
complete separation of the sexes, the introrse aspect of the anthers, 
the way the female perianth separates from the base of the recep- 
tacle after flowering, and the peculiar relations of the embryo to its 
albumen. 

Hedycaryd- (figs. 325-327) also constitutes a closely-alhed genus, 
rather analogous to Hortonia than to Peumm, for there is no need 

Hedycarya arhorea. 



Pis. 326. Pig. 325. Pio. 327. 

Female flower. Male flower (f). Carpel opened (W). 

for its perianth to fall off in a ring to free its fruit. This depends 
on the fact that the perigonium is very short, and that its eight’ 
imbricate divisions, quite continuous with the receptacle, form a 
widely-open cup, which is the same in both male and female flowers. 
The males have a variable number of stamens (from ten to forty), 
inserted round the centre of the receptacle, each consisting of a short 
erect filament, and a basifixed elongated anther, with two nearly 
lateral adnate cells, each dehiscing by a nearly marginal or slightly 
extrorse longitudinal cleft. In the female flower a similar perianth 

• MoliK., loc. cit. — P. fragrant Pebs.. C. Poest., FI. Int. Ausir. Prodr., 71. — J., Oen., 

Enehir., u. 629 .— Spebbo., 8ya. Veg., ii. 644, 401 .— Lamk.. Diet., iii. 416 ; III., t, 827 .— Tul., 
n. 1870.— fragrant, R. & Pat., Prodr., Mon., 406 (excl. Ub.).— A. DC., Prodr., ivi. 8. 
loe. aU.! Sgtt. Fl.Per.et Chill i. 2S1.—Boldoa post., 642, 672.— H. Bn., Adantonia, ix. 119, 
fryremt C. Gat, op. eit., 368.— Inroi., Peg. 132, 138.— Ori«o«»a Banks ex Tro., loo. oit. 

Fvtgd,, 298,^ flgs. ccv. ccv\.^.—Bold€a fragrant ® This is the commonest number, but there are 
Toifc, op, cit,, 4A2,"-,Soldu, arbor oHofera flowers with only five or six leaves to the peri* 
PMVUit,, too, oit, (excl. t. vi. ex A. DC.). anth ; when there are more than eight some of 

* J, Ik Q, PoBST., Char, Ocn,, 127, t. 64.— them are smaller than the rest, and often very 
L,, Soppl,, 67.— Muee., 8gtt., ed. ilv. 894.— irregular. 
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surrounds an indefinite number of sessile carpels, arranged like the 
stamens, and each consisting of an ovary surmounted by a thick 
conical style covered with^rge stigmatic papillae. The ovary contains, 
suspended on its inner angle, a single descending anatropous ovule, 
with its micropyle upwards and inwards. The perianth persists 
around the base of the multiple fruit, which consists of a variable 
number of shortly-stalked drupes analogous to those of Peumus and 
H. ortonia. Each contains a suspended seed, whose seed-coats enclose 
a fleshy albumen, surrounding an inverted embryo with a long cylin- 
drical radicle and oval membranous cotyledons.* This genus consists of 
trees with opposite leaves, and dioecious flowers in simple racemes, 
in bunches of cymes, or in axillary cymes. Five species are known, 
inhabitants of Australia* and the neighbouring regions. One, 
H. arboreal comes from New Zealand, and another, H. dorstenioides* 
from the Feejee Islands, remarkable for a long, dilated, truncate 
prolongation of the connective, recaUing the arrangement seen in 
the genera of Anotiacece with “ stamens of the Uvariete.” This form 
of anther is also met with in difierent degrees in the two species 
from New Caledonia, ‘ in which the receptacle is like a very wide 
cup with its rim much everted, and the calycinal pieces become 
shorter and more obtuse, while all that is left to mark the perianth 
in the female flower is a free circular border, entire, or scarcely 
crenulate or sinuous. 

In Mollinedid' (figs. 328 - 336 ) the drupes are also naked, but only 


^ The direction of the embryo is, as in Hor^ 
tonia, oblique to the axis of the albumen. In a 
large fruited species from New Caledonia, a large 
brownish cup-shaped chalaza is observed, applied 
over the whole base of the albumen. 

* I'he Australian species is H, angustifolia 
A. CuNN., Ann, of Nat. Hutw.., i. 215. — if. 
Cunninghami TUL., Afon., 408, n. 2. — B., pseudo- 
Jkorus F. Muell., Trans, JPhtl. Inst. Fict,, ii. 
62. — R. Australasica A. DC., op, cit,^ 673, 
n. 2. 

J. & G. Foest., Gen., 128, t. 64.--A, DC^ 
loc. cif,, n. 1. — R. dentata G. Foest., Prodr., 
71. — A. Rich., FI. N.-Zel., 854.— Raoul, Ch. 
de PI. de la N.-Zel., 30, 50, t. 30. (Figs. 325- 
327 are taken from this work.) — Hook. F., Fl, 
N.-Zeal., i. 219 j Randb. of the N.-Zeal. Fl., 
240. — Tul., Mon., 406, n. 1. — R. scdbra A. 
CuNN., Ann. of Nat.Rist.,\. 216. — Zanthoxghm 
Nov(B-Zelandi(B A. Rich., Vog. Astrol. FI.N.- 
Zil., 291, t. 33. 

* A. Geay, Seem. Jowm. qf Pot, iv. 83. — 


A. DC., op. cit, 678, n. 3.— Seem., Fl. Fit, 

206 . 

® H. Ln., Adansonia, ix. 132. R. cupulata 
closely recalls Pahneria by the form of the re- 
ceptacle ard perianth of the male flower. In 
the male flowers of R. Baudouini especially we 
see a thick-rimmed cup with a short perianth, 
and this is even reduced to an obtuse swelling In 
the female flowers; and if the cup supporting 
the carpels is of axial nature, we may say that a 
tendency towards the suppression of the true 
perianth exists here; and the structure of these 
flowers also approaches that of Fupomatia and 
the peculiar MagnoUacea of the genus Trocho- 
dendron, 

® Ruiz & Pay., Prodr. Ft Per. et Chit, 72, 
t. 16; Sgst., i. 142.— Kndl., Ghn., n. 2019.^ — 
Tul., Mon., 375.— A. DC., Prodr., xvi. s. post., 
662. — H. Bn., Adansonia, ix. 118, 123. — Tdra- 
tome PcEPP. & Endl., Noo. Gen, et Spec., ii. 46, 
t. 163. — Endl., Gen., n. 2017.' — Ceueo., 
Linneea, xx. 114. 
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because tbe perianth of the female flowers comes off in a circular 
piece (flgs. 335, 336) to discover the carpels, which it at first covered 
completely. In this respect Mollinedia is to Peumus what Hedy- 
carya is to Hortonia. The flowers are di?ecious,‘ and even in the 
same species the perianth varies in form with the sex. It forms a 
globular, turbinate, or nearly campanulate sac, usually split up into 
four lobes of variable length, imbricated and decussate in the bud. 
The two outer lobes are not always similar to the inner pair, and 
sometimes behave quite differently on the expansion of the flower.” 
The stamens are most frequently very numerous, from twenty to 
sixty in number, inserted over the whole surface of the perigonal 
sac in vertical rows, two or three superposed to each division of the 
calyx. Each stamen consists of a short filament first inflexed and 
then erect, and a basifixed anther shaped like a horse-shoe. Its two 
cells* surround the edges of an oval connective continuous with the 
filament, and dehisce each by a longitudinal cleft, the two clefts 
appearing single when the dehiscence is completed. The perianth 
of the female flower has also an opening whose edges are split into 
four imbricated decussate lobes. On the bottom of the receptacle 
formed by the dilatation of the pedicel, we find an indefinite 
number of carpels crowded together, and resembling those of Hedy- 
*carya, each with a suspended ovule, whose micropyle looks upwards 
and inwards (figs. 330, 336). The drupes and seeds are also the 
same as in the genus Hedycarya. 

The true MoUinedias are of American origin ; a couple of species 
come from Mexico, and the twenty-five others belong to South 


' They are said to be monoecious in excep- 
tional cases (Benth., PI. Eartweg., 250). They 
may be incompletely hermaphrodite, either be- 
cause the female flowers present rudimentary 
sterile stamens towards the throat of the peri- 
an^, or because at the very bottom of the recep- 
tarie of the male flowers are contained ill- 
developed carpels, with, however, a rudimentary 
ovule in each ovary. This is very marked in 
most of the male flowers of M. ellvptica (M. 
miida Tul. — Tetratome elli^tica Gakdn., 
Hooh. Joum„ 1842, 530). 

^ The two inside are often larger, thinner, 
end with the edges less entire than the two out- 
side» besides beii^ often more reflexed. In the 
male flowers o£ JhL Ugutirina Tul. (Arm. 8c. 

sdr. 4 ifl* 44), tbe four ^virions of the 
€a]yi» j separated from one another, are 


equal, triangular, and first erect, afterwards spread- 
ing. The perianth is campanulate and quadrifid. 

^ They are either exactly marginal, or slightly 
introrse; more rarely, nearly extrorse. There 
are really two cells to the anther ; but after de- 
hiscence the two clefts, which were at first dis- 
tinct, coalesce at the apex. In the species with 
elongated anthers, after dehiscence we see two 
panels, one internal the other external, each 
formed of two half-cells, and separating from the 
other from above downwards ; they then take very 
different forms and directions. The one remains 
flat or nearly so, or else its very thin edges are 
reflexed outwards, while the other (usually the 
inner one) is much more markedly imbricate. 
The open anther thus presents a conformation 
that is sometimes very peculiar, and it may ap- 
pear unilocular. 
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America, and especially to Brazil.' They are trees or shrubs, ivith 
the leaves usually opposite, very rarely verticillate. The flowers are 
arranged in few-flowered, pedunculate biparous cymes, either 
one or several of which occupy either the axil of a leaf or the 
extremity of a little axillary branch, itself bearing several leaves at 
its base. 

There are several American species in which the male flowers 
become oligandrous. M. elegam; for instance, has ten or twelve 
stamens, and sometimes only eight in certain flowers. The allied 
species form a passage between the American MoUinedias and several 
Old World plants that have been made the types of distinct genera. 
Their androceura presents, as we shall see, the same diminution in 
the number of its pieces, but all the other important characters of 
flower and fruit are the same as in Mollinedia, and prevent our 
keeping distinct the genera that have been named Kibara, Ephippi- 
andra, Wilkiea, and Maifha>a. 

This name Kibara^ has been used to designate plants from tropical 
Asia, in which the female flower (figs. 328-330) and the fruit are 
exactly those of the American MoUinedias. Their male flowers 
possess only from five to ten stamens, constructed exactly like those 
of Mollinedia ; and the divisions of the female perianth, somewhat 
variable in number,' are doubled by several iuflexed laciniate pieces, 
perhaps representing sterile stamens.* The leaves of these trees are 
opposite, and the dioecious flowers are collected in many-flowered 
axillary or terminal cymes. No character of any value allows us to 
consider Kibara as other than a separate section of Mollinedia, inter- 
mediate between the oligandrous American species and the Australian 


* Ruiz & Pay., Syst,, 141. — Spreng., By si, 
Ueg.f li. 544. — ScHLTL.,ii»»ffa, xx. 114. — Tul., 
inn. Sc. Nat., s^r. 4, iii. 40 ; Mon., 375-399, 
402, 403; Mart., FI. Bras., Monimiac., 313. — 
Benth., FI. Hartweg., 250. — Griseb., FI. Brit. 
W.^Ind., 9. — Gaedn., Hook. Journ. (1842) 
630; (1845), 136.-~A. DC., Seem. Journ. of 
Bot., iii. 220 ; Prodr., loc. cit. — Walp., Ann., 
i. 672 ; iv. 103. 

2 Tul., Ann. Sc. Nat., loc. cit., 44, n. 14 ; 
Mon., 398, n. 21.— A. DC., op. cit., 668, n. 26. 

8 Endl., Ghn., 11 . 2016.— Tul., Mon., 403. — 
A. DC., Prodr., xvi, s. post., 670. — Brongniartia 
Bl., Bijdraj., ii. 436 (nec K.). — Sciadioarpus 
Habsk., Flora (1842), Beibl., ii. 20. 

* There are four or five (as in fig. 329) rarely 


six. These leaves are thick at the base, entire 
or very finely ciliate ; and refiexed in the bud. 
The outermost are the shortest, and resemble 
the bracts situated lower down on the wall of 
the receptacle. 

8 Their number is either that of the larger 
leaves, or more frequently greater. We should 
remark that in the American MoUinedias there 
are often two of the four perianth leaves which 
become similarly refiexed, the upper bent por- 
tion becoming nearly vertical, while they are 
narrower and less entire than the outer leaves. 
M. ligustrina Tul. {Ann, Sc. Nat,, loc. cit,, 
44) stands almost alone in having all the pe- 
rianth leaves nearly equal, and equally erect, and 
afterwards ^>reading in anthesis (p. 294, note 2).^ 
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Wilkieas. Three species of Kiiara' have been described, but it may well 
be that they are merely varieties of one and the same species, observed 
in Java, Malacca, Sumatra, and Celebes, with leaves of variable thick- 
ness, which may be entire or serrate, acute or obtuse at the apex. 

It is worthy of note that as the stamens become fewer, so they 
tend to lose in length, and that in the oligandrous species of the 
g^nus MoUinedia the filaments disappear, and the connectives become 



Pia. 328. 

Female flo\^er (y). 



Fig 329 

Female flower, diagram. 


Fig 330. 

Longitudinal section of female 
flower. 


broader than they are long (figs. 332-335). This is especially 
marked in Ephippiandra,^ a plant from Madagascar, of which it has 
been proposed to make a special genus. Its female flowers are 
exactly those of other Molhnedias, and the stamens of the male 
flowers are usually arranged two superposed to the two outer divi- 
sions of the perianth, and two to the inner, then two more to the 
outer, and so on. Owing to the slight elevation of the connective 
the two anther-cells tend to become horizontal ; but their essential 
structure is the same as in all other species of MoUinedia. The most 
remarkable fact in this species, which allows us to make it the type 
of a special section, is that, on anthesis, not only do the four divi- 


« Bl-, Jft*. Lugi. Rat., li. 87 .— Hook. & » Dicsmb., Awn. Sc. Nat., t6r. 4, ix. 278, t. 

Teou. FI. Ind., i. 166 .— Ttti,., Mow., 404. 7 ; Tranli ainer. de Bot, 617. — A. DC., 

— HilWK., PI. Bof. (1848), 209, o. 184. Prodr., xvi. s. pott., 662. — H. Bm., Adamoma, 

SxxxrpBt NomethcU, S46*— -Walp., Ann., iv. ix. 124. 

111. — ^A. DC., looo oU, 
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sions of the calyx separate from one another, but the receptacular sac 
splits very regularly down the intervals between the rows of stamens ; 
a phenomenon that we may compare with that observed in many 
species of Tambourissa. The only species of this small group as 
yet known is a shrub with the foliage and appearance of a Myrtle, 
and with axillary cymes often reduced to a single flower. The two 
sexes are on different plants. 

Under the name of Wilkiea calyptrocalyx' has been described a 
plant with the foliage, female flowers, and fruit of the American 
3r£oiltHfid,t(lS and JKxhdfdS ,* but moVtinedia {K.ihdTiypfi^') vnacro^hjpXa, 


its male flowers have at most 
eleven stamens, according to 
E. Mueller.’* This plant is 
a native of Australia,” and, 
like the last, may be con- 
sidered a type of a distinct 
section in the genus Molli- 
nedia. It possesses one or two 




sterile stamens. 


Fig. 332. 


Fig. 331. 


We have given the name Male flower, trans- Male flower (if). 

Kibaropm^ to a section of verse section. 

this genus, of which the type is Moll! nedia macrophyUa Tul.” Its 
vegetative organs and female flowers are those oi Mollinedia, Kibara, 
Ephippiandra and WUkiea. But its male flowers (figs. 331, 332) have 
only six stamens, of which four alone are fertile. These are saddle- 
shaped, and superposed to the sepals. The two outermost stamens 
superposed to the outer divisions of the perianth are sterile, and re- 
duced to little fleshy scales. M. macrophylln is an Australian tree with 
Holly-like leaves, and dioecious flowers in small axillary groups. 


* F. Muell., Trans, of the Phil, Instil, of 
Victor., ii. 64; Pragm., v. 3. A. de Can- 
HOIXE {Prodr., xvi., b. post., 669, n. 1) makes 
this plant synonymous with MolUnedia macro- 
phylla Tul., of which we shall speak a little later. 
But these two species, as observed on the typical 
specimens, seem quite distinct in their vegeUtive 
organs. (See Adansonia, ix. 123.) 

» « Stamina fertilia numera/vi 11 v.pauoiora,” 
(F. Muell., loc, cit.) This, again, is a character 
which decidedly separates this plant from M, 
macrophyUa, which, as we shall see, has never 
more than four fertile stamens. 


3 ** SyJvas littoreas a fluvio Hastings River 
usque ad sinum Rockingham Bay sequitur.'* (F. 
JVluELL., loc. cit.) 

* Adansonia, ix. 124. 

^ Ann. Sc. Nat., ser. 4, iii. 46, n. 16 ; Mon., 
401 , n. 23. — Hedycarya macrophyUa A. CirifN., 
Ann. of Nat. Eist., i. Tih.^WiUciea macro- 
phylla A. DC., Prodr., xvi. s. post., 669, n. 1. 
A. LB Candolle, as we have stated above, men- 
tions as synonymous with this plant WiUctea 
ealyptroealyx F. Muell., which we regard as 
distinct (&ec notes 1 and 2). 
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Thus we gradii^ly amve at a species of the same genus, called 
Matthaa sancta' (figs. 333-336), in which the androceum pre- 


MolUnedia {MatthiBa) sancta. 



Fig. 333. Fig. 334. 


seuts the greatest reduction 
known in the number of its 
elements. This species has 
exactly the perianth of 
Wilkiea or Kibaropsis, but 
the sterile stamens have 
disappeared, and we only 
find four stamens with 
nearly sessile narrow sad- 
dle-shaped anthers, super- 


Transverse section of 
male flower. 


Long, section 
of male flower ( Y)* 


posed 

lobes.’’ 


to the perianth- 
The female flower 


and fruit are altogether those of the plants described above. 
The only known species of this section is a shrub with shortly 


MolUnedia (Matthcea) sancta. 



Fig. 335. 

Female flower, dehiscing. 


Fig. 336. 

Long, section of female flower (Y). 


petiolate entire or serrulate leaves, and monoecious flowers in axil- 
lary cymes. 

In the plants we are now about to study, the fruits, instead of 


* Bz,, Mu$, Lugd. Bat., ii. 89, 1. 10. — A. DC., 
JProdr^ xvL, fc post., 669.— H. Bn., Adansonia, 
ix. 118, 124. 

* BbmUii dshitoeniia antherarum a Kibara 
d^0rfe md 0 imr:* (A. DC., cit.) This de- 

If the Mine in both types. The two 
0 ^ close together at the apex, each dehisce by 


a Bubmarginal cleft, but later on the two clefts 
coalesce above to form a single curved line with 
its concavity downwards (figs. 332-334). These 
stamens are exactly like those of Ephifpkmdra, 
except that the curve formed by the two cells is 
a little greater, owing to the greater elevation of 
the connective. 
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being early freed by tbe floral sac spreading widely after anthesis, 
or falling off in a single circular piece, are only discovered much 
later, for the common envelope which concealed them does not 
divide irregularly until complete maturity is nearly attained. 

In Monimia' (figs. 337-343) the flowers are regular and dioecious. 
The male flowers consist of a perianth formed by a nearly ovoidal 
sac, and a very large number of stamens inserted in a spiral over the 
whole inner surface of this common envelope. This at first only 

Monimia citrina. 





Fm 337. 
Male flower (J). 


Fig. 339. 
Stamen. 


Fig. 338. 

Long, section of male flower* 


opens by a very small pore at the apex ; but on anthesis, it is split 
downwards from this pore into a variable number of unequal strips 
which become spreading or even reflexed to discover the stamens (fig. 
340). These each consist of a basifixed introrse two-celled anther, de- 
hiscing longitudinally, and a filament of variable length with two late- 
ral sessile or stipitate glands, varying in form with the age and species. 
The female flowers possess a perianth like that of the male flowers, 
but with a larger opening at the top, whose margin is divided into 
several equal or unequal teeth. Through this opening pass the long 
styles, obtuse and stigmatiferous at the apex, and continuous with 
the one-celled ovaries, which are inserted towards the bottom of the 
receptacular sac. The fruit is multiple, consisting of drupes collected 


* Monimia Dup.-Th., Mist, V4g, Afriq, Austr, 
(1804), 36, t. 9 .— Ekdl. Gen., 2016.*— Tgkp., 
Diet, des Sc, Nat, t. 290. — TUL., Mon,, 807, 
t. xxix. ii.— A. DC., Prodr,, xvi*, s. poit., 661. — 


H. Bn., Adansonia, ix. 117, •^Ambora Bob., Vog,, 
i. 31, 1. 13 (neo J.).— spec. Spbeng., £^ st , 
4&7 spec. Poib., Diet, Suppl., 

iU. 124. 
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in a fleshy sac, which, it is said, finally tears irregularly to free them ; 
they consist of a hard, thick stone, surrounded by a thin, fieshy 
mesocarp. The suspended seed contains within its coats a copious 
fleshy albumen, with a small embryo towards the apex. 

As yet three species are known of this genus,* small trees from 
the islands on the east coast of Africa. Nearly all their organs 


Monimia rotundifoUa. 



¥ia. 340. 

Male flower expanded (f). 



Fig. 342. 

Femide flower (V*)* 




Fig. 313. 

Long, section of female 
flow er. 


Fig. 341. 
Stamen. 


are covered with a peculiar down the leaves are opposite, pe- 
tiolate, exstipulate ; the flowers are grouped in branching peduncu- 
late axillary cymes. 

The flowers of Talmeric^ are monoecious, and nearly similar to those 
of Monimia, especially the females, which are like a sac with a 
narrow, thick-edged circular border, the aperture being only large 


* W., 8pee, iv. 2, 647. — Boj., Sort, 

Mmr^ 288. — Ann. 8e. Nat, b6t. 4i, iii. 82 ; 
Maih, 809.— Wait., Am., iv. 88. 

* Coo^itiiig of bain, often very coeme ; soroe- 
thnei ■tallAte witb nearly eqnal rays, lometimes 
•ppanmtfy eimple^ bat r^y etellate at the base, 


with H long terminal prolongation, all the lateral 
rays remaining very short. Tulabne has also 
seen cystolithes in MoninUa (see p. 822, note 1). 

* F. Muell., Fragm., iv. 162 j v. 2. — A, DC., 
Prodr., xvi. s. post., 641, 667. — H. Bn., Adan- 
9oma, ix. 116, 180. 
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enough to let the styles pass through. These are numerous, for the 
whole of the inner surface of the sac bears free indefinite carpels, 
each consisting of a unilocular ovary, tapering above into a long 
subulate horn, whose stigmatiferous apex is not dilated. In the 
inner angle of each ovary is seen a suspended ovule,* with its micro- 
pyle introrse and superior. The male flowers come much nearer those 
of Hedycarya in the form of their perianth ; this is broad and shallow 
like a dish ; the valvate sepals^ taper towards the apex to narrow 
points, much indexed towards the centre of the flower in the intervals 
between the innermost stamens. Each of these consists of a very 
short filament, supporting a basifixed erect anther, shaped like an 
isosceles triangle, with two cells opening by introrse or nearly lateral 
clefts. The fruit, like that of Tambourisaa, resembles a little fig, 
with only a very small pore at the apex, and contains an indefinite 
number of glabrous drupes, with thin mesocarps and very thick 
stones.* In each stone is a suspended seed ;* the radicle of the 
embryo is superior. The drupes are sessile, and inserted by a large 
base on the surface of the sac ; and the spaces between them are 
thickly covered with hairs.* Palnieria may then be defined as 
Monimia, with shallow male flowers,' and stamens lacking lateral 
glands. It is believed that the drupes are never freed from the sac 
forming their common envelope. As yet only one species' is known, 
a native of eastern Australia, a climbing shrub, with slender sar- 
mentose stem, opposite entire leaves, and flowers in axillary clusters 
of cymes. 


1 The funicle is usually pretty long. The 
ovule has two coats. 

® Of these there are most frequently four, 
nearly equal. More rarely we find a fifth equal 
to the others, or narrower. Only exceptionally 
do we find six perianth-lobes, of which two are 
very small. 

* In the dry state they are a little angular, 
with a finely punctate surface. 

* In the descriptions given by A. de Candolle 
and F. Mdellee, where the seed is stated to be 
erect, the chalazal mark, which is inferior and 
very large, has no doubt been mistaken for the 
umbilical cicatrix. 


^ We find them on almost all the organs of 
the plant ; they are short and simple, or stellate, 
* The sac enclosing the androceum is of ap- 
pendicular nature above; but the basilar por- 
tion on which the stamens are inserted is of axial 
nature, for on it, borne at a variable height, we 
often find a long bract similar to those seen on 
the different axes of the inflorescence. 

7 P. racemoaa A. DC., loc. ci<., n. 2.~P. 
scandens F. Muell., loc, cit. A. DC., loc. cit.f 
n. 1. — Hedycarya racemosa TuJu,Ann. Sc. Nat., 
ser. 4, iii. 45 ; Mon., Arch. Mtts., viii. 409, n. 3 
t. xxxiv. i.— WAiiP., Ann., iv. 113, n. 3. 
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III. TAMBOUEISSA SERIES. 


Tambourissa lepfophylla. 


The flowers of Tambourissa' (figs. 344-351) are irregular and 
unisexual. In the male flowers (figs. 344, 345), the peduncle is 
dilated into a hollow, globular or elongated, thin-walled sac, bare 
on its surface. This has been considered by most authors as a 
gamophyllous calyx, but is more probably of receptacular nature 

the perianth in this genus 
being only represented by four* 
teeth, usually but little marked, 
surrounding the orifice at the 
top of the sac. On its inner 
walls are inserted the indefinite 
stamens, larger as they are 
higher up, and arranged without 
any apparent order when adult. 
Each consists of a filament of 
variable length, and a basifixed 
anther, whose two linear cells 
are adnate along the whole 
length of the edges of a con- 
nective continuous with the filament, and are lateral or more or 
less extrorse. Each cell dehisces by a lateral or nearly lateral cleft, 
which often coalesces with its fellow at the apex of the anther, so 
as to form a single line of dehiscence, with a very marked curve 
whose concavity is downwards. At a certain period, the little teeth 
surrounding the orifice of the floral sac separate to free the pollen 
secreted by the anthers. The body of the sac, coriaceous and very 



Fig. 344. 
Male flower (|^). 


Fig. 345. 
Stamen. 


* SoWBB., Voy. Ind, Or. (1782), ii. 237, t. 
184 ; ed. 2, it. 405, t. 134 . — Gmel., Syst. Nat., 
ii. (1791), 16. — A. DC., Prodr., xvi. s. poet., 658. 
H. Bk., Adansonia, ix. 114, 121. — Tamboure. 
ei$sa Fiao., Hist, de Madag. (1661), 133, n.69. 
— Ambora JtJ08., Chn., 401, n. 4706; Awn. Mus., 
xiT. (1800), 180. — PoiB., Diet., vii. 666 ; Snppl. 
r. Ml Wststr., t. 784 . — ^Ekdl., &en„ n. 2014. 
— Tut., 296, t. xxv-xxTu. — MUhridatea 

Coxir., MSS., ex Sohbbb., Qsn. (1791), ii. 783. 
-^W., Sfso., i. p. 1 (1797), 27, n. 24.— Spebno., 
UL (1826) 866, n. ZVb^.^Tamboul Poir., 


2 Wliich seems proved by the fact, of which 
we have observed several instances (Adansonia, 
iz. 115), that its outer surface may bear one or 
several bracts. 

* This is the most frequent number ; but it 
may vary from three to five or six ; and these 
teeth, which are very unequal, are to be well ob- 
served only in the veiy young bud, where they 
are thick at the base, with the limbs indexed and 
hanging almost vertically downwards at first, the 
obtuse apex almost reading the bottom of the 
receptacle. 
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thick, in this case seems to remain entire ; but more frequently it 
tears vertically into four, five, or six equal or unequal strips, which 


Tambov/naaa elhpttca 



Fm 346 Fig 347 

Female flower (f ) Longitudinal section of female flower 


then spread like a star, bearing on their inner surface the stamens 
dehiscing and shedding their pollen (fig. 344). 

The female flower is fig-shaped ; its walls are thicker than in the 
male with the apex usually more Tamhourtssa t Ihpttca 

depressed, forming a widely 
open terminal “ eye.” The open- 
ing of this sac-like recep- 
tacle is cut up into projecting 
festoons, usually of very unequal 
sizes and somewhat indexed. 

These ill-marked lobings are the 
vestiges of the divisions of the 
perianth, and are better seen 
when very young. The sac is 
lined by an indefinite number 
cf carpels, extending from the 
centre to a variable height on 
its walls. Each carpel consists Partofthegyn«Bceum(V). 

of a one-celled ovary, tapering into a short style, dilated and stig- 
matiferous at the apex. In the inner angle of the ovary is seen a 
placenta bearing a single anatropous ovule,* whose micropyle looks 



Thu ovule ^8 tnro coati. The exostome u the orifloa of the endoftomoprojectingsligbtly oat- 

traversed by a short tube, at the top of which is side. Tlie sliarp apex fits into the base of the tube. 
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upwards and inwards, and is capped by a somewhat hood-shaped 
protuberance from the elongated funicle. All the carpels, at first 
free, later become buried in the deep layer of the floral receptacle, 
which, thickening as it grows older, rises up in the intervals between 
the ovaries, surrounding them, and later even the styles, as high up 
as the bases of their capitate stigmas, but not contracting any 
adhesion with them ; so that the stigmas are alone visible on top 


Tambourisaa quadnjida. 



Pig. 350 . Fig. 349 . Fig. 351 . 

Drupe (^). Lougitudinal section of fruit (J). Longitudinal section 

of drupe. 


of the narrow canals traversed by the styles. The multiple fruit, 
in general appearance like the female flower, has more or less fleshy 
or woody walls.' Its receptacle is hollowed out into a number of 
cavities, each of which contains an ovary in its original position, but 
now transformed into a more or less compressed drupe (figs. 350, 
851). The mesocarp and stone are not very thick, and enclose a 
suspended seed, containing within its membranous coats’ a very 


* These outer forms, it must be remembered, 
only belong to the indusium formed by the 
hy per t rophied floral receptacle. To free the true 
tndtSp often described by older botanists as the 
seedsi, it IB, however, necessary that there should be 
some selcitum of continuity in this indusium ; in 
ilust» e tort of defaisoenoe due both to the centri- 
fugal ple a su re exerted by the growing drupes on 
the walls of the reoeptai^, and to the tendency 
of the reoeptacnlar sac to spread out and become 
leas eoneare {Adamioma, ix, 127)f Its edges 
^Mngfute and even become imrertNi, while the 
•upasicr table (r«pMacmtiii« tibe interior epidermis 


and neighbouring layers of the receptacle) be- 
comes cleft and pushed up irregularly ; after- 
wards the unequal lips of these clefts are reflezed 
outwards. The true fruit, the drupes, then ap- 
pear in large numbers on the surface, as the 
seeds of a pomegranate might do if it burst when 
ripe; the whole now presenting a bright red 
colour due to the fleshy part of the pericarps. 

* They become thicker and slightly crusta- 
ceous over the whole region of the raphe, so that 
when ripe this may easUy come off from the seed 
like a narrow fllleL 
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copious oily, fleshy albumen, with an apical embryo, whose radicle 
is superior and cylindrical, and whose cotyledons are broad and 
flattened.' 

The genus Tambourissa consists of trees or shrubs, with oppo- 
site, or rarely alternate,’ exstipulate leaves. The flowers are 
dioecious, or more rarely monoecious, axillary or terminal, solitary or 
collected into simple or cymose racemes.’ A dozen species* are 
known, from Bourbon, Mauritius, Madagascar, and the neigh- 
bouring islands of the Indian Ocean. A single species has been 
observed in Java. 

The remarkable structure of the fruit of Tambourissa has led most 
authors to put the genus into a special tribe’ of the order Moni- 
miacece. In this order is another genus, in which we also observe 
a singular hypertrophy of the receptacular sac in the intervals 
between the true fruits — the genus Sipanma, which we shall now 
study, and which we include in the same series as the foregoing on 
account of this peculiarity. Still, it might be placed in a group 
apart, for its ovules are ascending instead of pendulous, and the 
compartments inclosing the drupes do not embrace them closely 
as in Tambourissa, but are like unequal irregularly pyramidal cham- 
bers, with whose walls the ovaries are not at first in contact, as we 
shall presently see. 

In this genus® (figs. 352-356) the flowers are monoecious, or more 
frequently dioecious. In both sexes the receptacle and perianth are 
blended to form a sort of sac of very variable form, sometimes 
rounded and globular, sometimes obconical or obovate, with the 


' These are slightly auricled at the base, and 
may touch one another over ,tho whole of the 
upper surface; but they are very frequently 
directed obliquely in opposite directions, so that 
they do not cover each other completel}, but are 
separated towards their extremities by a large 
sinus ; their planes, however, are parallel, always 
remaining unaffected by this obliquity. The 
plumule already consists of several little imbri- 
cated leaves. 

* As in T. altemifolia A. DC., op, cit,, 660. 

Amhora altemifolia Tul., Ann. Sc. Nat., s^r. 4, 
iii. 31, n. 8 ; Mon., 305. — Walp., Ann., iv. 87. 

* Often as many as two or three of the secon- 
dary axes may spring, one above the other, from 
the axil of a single leaf or bract ; thus recalling 
the arrangement of the floral axes in Caljfcamtkw. 

^ SONIOCE., loc. cif., 1. 184. — W., Spec., i. 27. — 

VOT.. I. 


Boj., Eort. Maur., 290. — Tul., Ann. Sc, Nat., 
loc. cit., 29 ; Mon., 297, t. xxv~xxvii. — ^A. DC., 
Prodr., loc. cit. — Walp., Ann., iv. 84. 

® Sydoidece s Amhorece Ttjl., op. at., 295. — 
TamhouArisseoB A. DC., loc. cit. 

® Aubl., G«ian., ii. (1775), 864. — Jirss., 
443.— Ckueo., Linnma, xx. 113 ; Ann. Sc. Nat., 
ser. 3, vii. 376. — A. DC., Prodr., xvi. s. poet., 
642. — H. Bn., Adaneonia, ix. 121, 125, 181. — 
Citrosma R. & Pav., Pr^. FI. Per. et Chil. 
(1794), 134, t. 29 ; Syst., i. (1798), 263.— Endl., 
Qen., n. 2017. — Leonia Mut., ex Tul., Mon., 
312 (uec R. & Pat.). — Conulevm A. Rich., MSm. 
Soc. Eist. Nat. Par., i. (1823), 391, 406, t. 25. 
— SOHLTL., in DC., Prodr., xiv. 608. — Angelina 
PoHL, ex Tul., Mon. 363. — Citriosma Tul., 
Ann. So. Nat,, ser. 4, iii. (1865), 82; Mon., 811, 
t. xxviii~xxx. 


X 
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outer surface naked or bearing certain projections whose nature we 
shall examine below. The superior opening of this sac is sometimes 
circular and simple ; sometimes double, presenting an outer rounded 
nm, entire, or cut up into crenulations, festoons, or even lobes of 


Siparuna gnianemis. 



t’lo- 854. Pio. 365. 

Longitudinal section of female flower. Longitudinal section of fruit (|). 

variable depth, and within this rim a “ velum'’ or sort of conical roof, 
raised or depressed, sometimes nearly flat and horizontal. In the 
centre of this diaphragm is an opening, usually narrow, and some- 
times reduced to a simple circular pore on anthesis. This gives 
passage to the stamens or to the stigmatiferous summits of the 
styles, as the case may be, while the lower parts of the reproductive 
organs remain shut in by the perigonal sac, towards the bottom of 
which they are inserted (figs. 352-354). 

The characters of the androceum are peculiarly variable in 8ipa- 
rma, but as we find gradual transitions between the different 
variations we are about to mention, it has been altogether impos- 
sible to split up the genus on that account. The stamens may be 
veiQr numerous in some species, such as 8. neglecta &c., while in 
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others there may be only twice or thrice as many as there are 
perianth-lobes; and there may be a number equal to these in 8. 
limoniodora, eriocalyx, sulinodora, mollis, plebeja, &c. In 8. moUi- 
coma, mollis, &c., the number is even less ; some flowers having only 
four, three, or even two stamens ; variations which may occur in a 
single inflorescence. Usually the stamens are free, as in 8. guia- 
nensis ; or the filaments may become broad and almost petaloid, 
only touching by their edges and seeming to stick to one another 
as in 8. riparia, &c. But in 8. mollis they are really united into two or 
three bundles, while in 8. molUcoma they usually form a single tube, 
long enough to pass out of the opening of the perianth, becoming 
distinct only close to their summits, just by the insertion of the 
anthers. The stamens are usually constructed on one common type 
in all. The filament is like a membranous fillet, flattened, or con- 
cave internally. The anther consists of two cells applied to the 
inside of this, a little below its more or less tapering apex. Each 
cell opens at first below, where we find two clefts like crescents 
with the concavity upwards. Later on the inner walls of both cells 
go on to separate from the cavities from below upwards in a single 
piece, to form a common plate that is soon quite erect and vertical, 
or even reflexed outwards ; it is still joined to the anther near its 
apex, while the free extremity, corresponding to the base of the 
anther, is more or less deeply split into two lobes, each belonging to 
one cell‘ (figs. 352, 353). 

In the female flowers we find a variable number of carpels inserted 
on the inner surface of the perigonal sac. There may be as many as 
thirty of these ; but usually there are not so many, and in some species 
we find only three or four. The base by which each is inserted 
becomes more extended and oblique as it is higher up. The one- 
celled ovary contains a single basilar ascending ovule with its micro- 
pyle downwards and outwards, and tapers above into a style 
stigmatiferous at the apex. Into the intervals between the carpels 
the floral envelope sends prolongations to form vertical, or more or 
less oblique partitions ; so that each ovary is contained in a little 
chamber of its own (fig. 354). 

The fruit is multiple ; outside it looks something like a sr 


^ The anther is, according to F. Muellbh hourisBa^ Mommia, MolUnedia, and^ 

{Fragm. iv. 1B2), like this in Siparuna, Tam^ sperma, while it k 4-valviilar in Sec 

X 
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apple. This fleshy outside is an indusium formed by the now suc- 
culent receptacle ; and the partitions between the carpels are simi- 
larly altered. The fruits themselves enclosed in the cavities of this 
sac are drupes, but the pericarp varies greatly in consistency and 
thickness. In S. guianends, Apiosgce, &c., it consists of a hard stone, 
bristling outside with very prominent woody points. The mem- 
branous epicarp is almost in contact with this over the lower two- 
thirds, where the mesocarp is also reduced to a thin membranous 
layer. But above, the latter swells and becomes thick and fleshy, 
so that here the pericarp is that of any ordinary drupe. The kernel 
is a single ascending seed, with membranous coats, and copious 
fleshy albumen, containing near its apex a little embryo whose coty- 
ledons are superior (fig. 355). 

In the female flower, as in the fruit, the surface of the sac is 
usually smooth, bearing no other appendages than the pieces of the 
perianth. But in several species which have been 

Siparuna imricata. i-i j* j ii n . i 

made into a section apart, the surface is covered 
with a pretty large number of more or less marked 
projections, of divers forms, which should be con- 
sidered as prickles (Fr., aiguillons — fig. 356). 

The genus Siparuna consists of small trees or 
shrubs from tropical America, especially abundant 
in Brazil, Peru, and duiana. Some are found in 
the Antilles and Mexico. Upwards of sixty species 
are already known.' Their leaves are opposite, 
rarely verticillate, aromatic, sprinkled with pellucid 
more or less projecting glands, sometimes glabrous, sometimes 
covered, like most of the organs, with a down that may be very 
thick. The flowers are arranged in axillary cymes, sometimes very 
regularly biparous, sometimes branching symmetrically only at first, 
and afterwards becoming uniparous and unsymmetrical by the abor- 
tion of one flower in each generation. 



Awt., op. oU., 866, t. 883.— R. & Pat., 
%»<., 264; Prodr., t 29.— H. B. K., Nov. &en. 
•t PI Mqum., ii. 170.— P(bpp. A Bhbl., 
Nov. G^m. ot Spec., ii. 47, t. 164.— Spesno., 
Peg., ii. 545 — Bbhth., PI. EaHveg., 250. 
— Ccmta., lA/mdta, xn. 118.— BjrBL., Prim. M. 


Portet 146. — Tul., Ann, Sc, Nat, s^r. 32 j 
Mon,, 814 ; in Mabt., FI, Bras,, Monimicus,, 294. 
— Geibeb., JPZ. Brit, W, Ind,, 9.--Seem., Joum, 
Bot,, ii. (1864), 342. — A. DC., Seem. J(mm, 
of Bot,, Ui. (1866), 219 ; Prodr,, loc, cit,, 643. — 
Wax?., Ann,, iv. 89. 
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IV. ATHEEOSPEEMA SEEIES. 

We shall begin the study of this series by examining Atherosperma 
Sassafras^ which has been made the type of the genus Doryphora} 

Doryphora Sassafras, 



Fig. 857. 

Three-flowered cyme (^). 




Fig. 358. Fig. 359. 

Longitudinal section of flower. Stamen (y ). 

It possesses regular hermaphrodite flowers (figs. 357-359). The 


A. CuNW., Serh,t ex Ttjl,, Mon,f 424. Adomonia,vs,,12&, — Lea/rosaUmcwB^fNomsncl,, 

* Endl., Qen,, n. 2022 ; Icon., t. x.— Likdl., n. 2612, ex Ehdl. et Tul., locc. citt. This genus 

"Peg, Kingd.f BOO, flg. ccviii.—* T ul., iHon., 422.'-— may perhaps be rightly made only a section of 

A. DC., Prodr ., xvf. s. post., 642, 676. — H. Bn,, the genus Afksrospsrma, Its fruit is but little 
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receptacle forms a rather deep pouch, and in its somewhat con- 
tracted mouth is inserted the perianth. This consists of about half 
a dozen free elongated nearly petaloid caducous leaves, imbricated in 
aestivation. Internal to these are the indefinite stamens, arranged 
in a spiral, making several very close turns. The outermost of 
these stamens are fertile, their number varying ; while the inner 
ones are sterile, becoming shorter and shorter. Each fertile stamen 
consists of a flattened filament, laterally dilated into two acute 
membranous petaloid appendages, and of an anther with two slightly 
introrse adnate cells, above which the connective is continued into 
a long subulate point. Each cell opens by an oval valve, which is 
soon uplifted ; to its hinge is attached an obtuse scaly projection 
(fig. 359). The inner stamens have the same form, with a long 
ligulate connective, lateral appendages, and a dilatation answering 
to the anther ; but the deformed cells no longer contain pollen, and 
there are no valves for dehiscence. Finally, the smallest stamens 
are quite rudimentary, reduced to short fleshy scales, without lateral 
appendages or terminal processes. The indefinite carpels are inserted 
towards the bottom of the receptacular cavity. They are free, and 
each consists of a one-celled ovary, surmounted by a linear style 
inserted more or less on one side, covered with hairs and taper- 
ing towards its stigmatiferous apex. In the ovary is a basilar 
placenta supporting a nearly erect anatropous ovule, whose micro- 
pyle looks downwards and outwards. The fruit is said to resemble 
that of Atherosperma. Of this genus only one species is known,' a 
tree from eastern Australia, aromatic in every part. The leaves are 
opposite, exstipulate ; and to them the flowers are axillary, in 
bunches of biparous cymes, with opposite ramifications axillary to 
caducous bracts. 

The QQWiS, Atherosperma^ (figs. 360-370), which has given its name 


kDOWD. Perhaps, too, its characters will have to 
be modified after the study of the flowers of a 
plant which we have described (Admsonia, ix. 
foe. oit,, note 1) under the name of I). 1 VidU 
Icttdif and have only referred to this genus with 
some hcdtation. Perhaps it is the type of a new 
genus characterized by its campylotropous ovary. 
Ekplichbb has, indeed, described the insertion 
of the style as lateral and subbasilar, but has 
figured a rectilineal, not a curved, ovary. Per- 
haps the new plant in question util serve as a 


link between the genus Atherospermay as we now 
limit it, and the genus Doryphora ; in its vege- 
tative organs it recalls the section Laurelia of 
the former genus, rather than the latter. 

* D. Sassafras Endl., loc. cit. — Walp., Ann* 
iv. 120 . — Lindl., Veg* Kingd.y 800, fig. ccviii, 

2 Labill., Nouv.’SolLy ii. 74, t. 224 . — Ei^dl., 
Gen., n. 2020 . — Tul., Mon., 418, t. xxiv. — A. 
DC., Prodr., xvi. s. post., 642, 676.— H. Bn., 
Adansonia^ ix. 122. 
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to this group, is closely analogous to Boryphora. In fact, of the two 
species that have been hitherto alone admitted in this genus, the one 


Atherosperma moschata. 



Fig. 360. 

Flonferous branch (J). 





Fig. 363. 
Female flower (^). 


Fig. 361. 
Male flower (i). 


Fig. 364. 

Longitudinal section 
of female flower. 


termed A. micranthum' has hermaphrodite flowers, similarly organized 
to those of Boryphora Sassafras,^ from which their only essential 


' Tttl., Ann, 8c, Nat,^ g^r. 4, iii, 46 ; Mon,^ in the form of ihe receptacle end the organiza- 
421. — Walp., Ann,t iv. 118. tion of the androceum. 

^ They also recall those of Hortonia^ espedally 
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difference is that the extrorse anthers lack the acute prolongation of 
the connective. The other, which has been longer known, has larger 
flowers, but usually with the sexes separate ; it is called ji. moscAata^ 
(figs. 360-365). The receptacle is like a sac, shallower in the male 
flower. Towards its edges are inserted in a spiral a variable number 
of imbricated, more or less petaloid leaves.’ Internally to these the 
male flowers present an indefinite number of free stamens, inserted 
nearly down to the bottom of the receptacular cup, each consisting 
of a filament possessing two lateral appendages at the base, and sur- 
mounted by a truncate extrorse anther, each of whose two cells dehisces 
by the lifting up of a valve. In the female flower the stamens are 
only represented by some sterile imbricated scales internal to the 
perianth.’ At the bottom of the cup’ are inserted numerous carpels, 
whose unilocular ovaries are each surmounted by an acute style with 
a sharp stigmatic summit, and covered with silky hairs (fig. 365). 
The single cell of the ovary contains a nearly basilar ovule, whose 
micropyle looks downwards and outwards. The fruit consists of a 
large number of achenes,’ which are surrounded below by a large 
woody capsule formed by the indurated receptacle. The pericarp 
and a long point surmounting it, formed of part of the style that 
has grown hard, are covered with long hairs, giving them a plumose 
appearance. This pericarp is thin and membranous, closely applied 
to the seed, which contains within its very thin coat a copious oily, 
fleshy albumen, its base occupied by a small embryo with superior 
divaricating cotyledons. The two known species of JtAerosperma are 
large aromatic trees from the east and south of Australia ; and J. 
moscAata is also found in Tasmania. The leaves are opposite, entire 
or dentate ; the flowers are axillary, solitary or in simple or ramified 
cymes ; in A. moschata each flower is accompanied by two opposite 
bracts, whose edges are close together when young, and which form 
a sort of calyx to the flower-bud (figs. 360, 361, 363, 364). 

* Labill., loc, oit. — A. DC., Prodr., loc. eit., spectively called sepals and petals in the Cal^- 
676^ XL 1.— -Hook, F., FL Taam., i. 42. — A. in- oanthecR. 

tejjfrjfoUwm A. Cunk., ex Ttjl., loc. cit. “ These scales become far more visible in an 

* They are arranged in two rows, not well impregnated flower (as represented in figs. 868, 
iBarhed ont, it is true ; and as there are often 864), after the perianth-leaves have fallen off or 
eight leavea, the four outer ones are more like withered. 

aepala, and the inner are better developed * This is much deeper here than in the male, 

and more petaloid. In fine* between these ^ In several species of the genus it would pro- 

we find almost the same progreiaive dissimilarity bably be better to call them caryopsids* aa we 
ai we do between the floral appendages, re- have said in Adamonia, ix. 125. 
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From Atherosperma it is impossible to separate the Laurelias^ 
(figs. 366-370) generically. These possess polygamous or dioecious 



Fig. 3G6 
Flower (J) 


Atherosperma (LomreUa) NovceZelcmdtcR, 




Fig. 867. 


Longitudinal section of flower. 




Fig. 369. 
Fruit (^). 


Fig. 370. 
Fruit dehiscing. 


flowers. In the hermaphrodite we find a very concave receptacle, 
like an elongated, narrow-necked gourd. On the rim of this are 


1 JUBS., Ann, Mus , xiv. (1809), 134. — PoiE., 
Diot,y Suppl.f iii. 813 . — Sfbxng., 8pgt. Veg., U, 
470. — A. Gunn., Ann, of Nat, Mist,, i. 880. — 
C. Gay, FI Chil,, v. 353.— lIooK. F., FI, N,- 
Zeal,, i. 218.— Tul., Mon., 414.— A. DC., 


Prodr., xvi. s. post., 642, 674. — H. Bn., Ada$^ 
eonia, ix. 116, 122 . — Pavonia R. & Pat., Prodr ^ 
127, t. 28; FI., i. 268.— Ekdl., Qen., n. 
2021 (nec Cat.).— Mol., ex Endl., 
loc. cit. 
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borne the perianth and androceum, while the carpels spring from 
the bottom of its concavity. The perianth consists of a variable, 
never large, number of imbricated leaves, inserted in a spiral 
(figs. 366-368), and becoming larger and more membranous as they 
are more internal. The stamens are also indefinite in number, 
inserted in a spiral making very close, turns, and each consisting 
of an anther with two introrse cells, each dehiscing by the rising up 
of a valve, and of a filament with two lateral stipitate glands at its 
base. A little lower down and more internally, the throat of the 
receptacle bears a variable number of tongue-like appendages, which 
are no doubt sterile stamens. The carpels are numerous, free, each 
consisting of a one-celled ovary tapering towards the apex into a 
slender papillose style. The ovary contains a single erect anatropous 
ovule, whose micropyle looks downwards and outwards. The fruits 
are achenes, and the seed-coats enclose an embryo surrounded by 
oily, fleshy albumen. The style persists on the top of the achene, 
covered with long silky hairs. All the achenes are enclosed in the 
persistent receptacle, whose gourd-like form becomes more and more 
marked. For some time this indusium remains entire ; but later on 
it splits from the apex downwards into a small number of segments, 
which separate to free the proper fruits (figs. 369, 370). 

Certain flowers are wholly female through all the stamens being 
reduced to antherless tongues; this is frequently the case in L. 
sempervirens. Others, again, are male, since all the carpels remain 
rudimentary or are altogether absent from the base of the receptacle ; 
in this case it loses much of its depth, which is not so great as its 
breadth. 

Of this section of the genus Jtherosperma two species are known, 
the one from Chili, A. sempervirens,' the other from New Zealand, 
as indicated by its specific name, A. Nova Zdandia? They are tall 
aromatic trees, with thick coriaceous opposite leaves. The flowers 
are collected into racemes, simple, ramified, or made up of axillary 
or terminal cymes.’ 


* H. Bn., Ademaomaf ix. 116. — Lawrelta aem- 
pervwenB Tttl., JIfon,, 416. — C. Gay, op, (dU, 
mromatica Poib., Dvet.^ Svppl., iii. 313. 
WfiUa Bbbt., Merc. ChiUn. (15 Jun. 
3,829). — L. erenaia Pcbpp., JExs., iii. xi. 136, ex 
A. 1X3., op. cii., 676, n. 1. — Paxowia semper- 
mrens E. & Pav., Prodr., t. 28; i. 258. 


* A. NovjB.ZelcmdicB Hook. F., Handl. of the 
N.-Zel. FI., 240. — Ldurelix NovcB-Zealandice 
A. CUNN., Atm. of Nat. Hist., i. 381 . —Hook. P., 
FI. N.-Zel,, loc. oit., t. 61 . — Tul., op. cit,, 417. 
— A. DC., loc. cit., n. 2. 

® LameUa is united by J. Hookee to Athe- 
rosperma, the only absolute distinction for which 
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V, GOMOETEGA SERIES. 


The flowers of Gomortega^ are regular and polygamous. In the 
hermaphrodite (fig. 371), we find a concave sac-like receptacle, and 
on its edges a perianth and androceum, each made up of eight 
pieces, or perhaps a few more, the number being very variable. The 
perianth-leaves are in two sets ; the outermost are thicker and more 
hairy, while the inner are broader, more membranous, and more like 
petals. All are imbricated in the bud. The stamens are also in two 
whorls. There are usually about four larger external ones, always 


Q-omortega Keale, 


Fig. 371. 

Longitudinal section of flower (f). 



Fig. 372. 
Longitudinal section of fruit. 



fertile, and each consisting of a filament bearing a basifixed introrse 
anther, dehiscing by two valves, as in Atherospervm. The smaller 
ones, of which there are as many or a few more, are similarly 
organized ; but the anther may be sterile, and its two valves are im- 
perfectly shown on the inner surface, and do not separate from it. 
All the stamens possess two unequal, irregular, shortly-stalked glands. 


the former is made into a distinct section 
being, that its receptacle is cleft longitudinally 
into unequal segments (figs. 869, 370) nearly as 
in Doryphora, But, in the order MonimiacecB, 
this character can have no generic value. The 
time will no doubt come when all the Athero- 
tpermecs as yet known will be collected into a 
single genus, whose only essential differences from 
Calycanthm will be the lateral appendages to the 
stamens, the copious albumen, and the noncon- 
volute cotyledons of the embryo. 


> R. & Pat., Prodr, FI, Per. et Chil. (1794), 
108. — H. Bn., Ademeonia, ix. 118. — Adenoste- 
7mm Perb., Synope.y i. (1805), 467, n. 1058. — 
Nees, Syst, Laur.^ 651, — Meissn., ap. DC. 
Prodr, y XV. s. i. 67, 507. — Adenoetemon Sfbeng., 
Syet., 370, n. 1870.— C. Gat, FI. Chil, v. 303, 
t. 60 (nec Beeter.). — Keulia Mol., ex Nebb 
loc, cit, — LuoumtB spec. Mol., Htet. Chil (1782) 
202. — CryptooarytB spec. Endl., Oen,, n. 2086, c. 
(nec R. Bb.). 
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springing from the filament at a variable height. The gynseceum 
consists of two, or more rarely of three carpels, whose ovarian por- 
tions are buried in the concavity of the receptacle, almost entirely 
united to the thick walls of this sac. The edges of the latter are 
also very thick, and covered with hairs ; they form a projecting 
rim around the contracted orifice that gives passage to the two or 
three styles, closely in contact with each other, and each tapering at 
the apex to a stigmatiferous point. In the internal angle of each 
ovary may be seen a placenta, bearing towards its upper part a 
single descending anatropous ovule, whose micropyle looks upwards 
and inwards. The fruit (fig. 372) is a drupe, surmounted by a 
cicatrix ; its fleshy mesocarp is not very thick ; while the stone, 
made up of the cells of the gynseceum as well as of the deep layers of 
the receptacle, is alike very thick and very hard. In each of the 
two or three cells of this stone is a suspended seed, often sterile ; 
but which when fertile is formed as in Tamhourism of thin coats, 
inclosing a copious, oily, fleshy albumen, with a little embryo 
towards the apex whose radicle projects through a circular opening 
in the albumen.' 

As yet only one species of this genus is known, G. Keale? This 
is a large tree from ChUi ; all its parts are very aromatic. It has 
opposite exstipulate leaves, and shortly pedicellate opposite flowers, 
collected at the ends of the branches or in the axils of the upper 
leaves into simple or, more rarely, ramified racemes.’ The genus 
Gomortega, hitherto referred to Lauracece, may be defined as Moni- 
miaceee, in which the ovaries adhere to the receptacular sac to form 
a drupe whose sarcocarp belongs wholly to the receptacle. These 
plants, then, stand to the other members of the order in the same 


* We have incontestibly established the fact 
of the presence of a very copious albumen in this 
genus {Adanaonia, ix. 126). It appears from 
|if]US8l7XB*8 account {Prodr. , loc, dt., 507) that 
PaiLiPPi had suspected its existence in the seeds 
of Qimortaga, but the author of the Prodrorma 
rejected the fact. ** Sic dictum albumen procul 
dMo e eotyledonihua 2 arete aibi invicem ad~ 
pUeaiit eonataV* The Prodromua is also wrong 
in considering Pxbsoon inexact in describing the 
fhiit as provided with a stone with two or three 
cells. There ate always one or two abortive sterile 

though it may not be always easy to see 
them. Hence the genus has no relation with 


Cryptocarya, whose fruit is normally one-celled 
and one-seeded. 

^ H. Bn., Adanaonia, ix. 118. — G. nitida R. 
& Pav., loc. cit. — iMcuma Keale Mol., loc, cit . — 
Adenoatemon nitidum Pebs., loo. cit. (nec Beb> 
teb.). It is the Keale, Queule, or HuaWual of 
the Chilians. 

* The pedicel, which is axillary to a caducous 
bract, usually becomes reflexed before the ex- 
pansion of the flower. Later it is much thickened, 
and becomes erect and rigid. All its parts are 
covered with brownish down. The leaves and 
bracts are sprinkled with numerous glandular 
dots. 
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relationship as do the Pomacea to those Rosacea in which the carpels 
always remain free from the receptacle. 


The order Monimiacea was established in 1809 by A. L. de 
Jussieu,' who included in it the genus Tambourissa of Sonnerat, 
which he called Ambora, and the genera Monimia, Siparum, Boldea, 
MoUinedia, Atherosperma, and Laurelia. The two last genera were 
distinguished as possessing dry pericarps, while the rest have dru- 
paceous fruits. Tambourissa dates as a well-defined genus from 
1782 ; but Flacourt had described it imperfectly as early as 1661.* 
A. L. DE Jussieu had in his Genera Plantarum^ placed it among 
Urticea with the genus Hedycarpa* observed in 1776 by J. & G. 
Forster. Siparum included American plants named by Aubi.et 
in 1774, and studied under the name Citrosma, by Ruiz & Pavon in 
1794. These authors made known at the same epoch the genera Mol- 
linedia, Pavonia {Laurelia), and Boldea {Ruisia), which is the Peumus 
of Molina (1782). In 1806 Labillardi:^re discovered Atherosperma 
in Australia, now-a-days considered a congener of Laurelia. In the 
same year Du Petit-Thouars had observed Monimia in the Southern 
Islands of Eastern Africa, and had thoroughly described this genus, 
which gives its name to the order. 

Despite R. Brown’s* attempt to divide the Monimiacea into two 
perfectly distinct groups, of which the one with its fleshy fruits would 
retain its relations with the Urticacea, while the other, completely 
differentiated by its dry fruits and valvular anthers, would come near 
Lauracea, most recent authors, especially Endlicher, A. Richard, 
and L. R. Tulasne have maintained in its integrity the natural 
group established by A. L. de Jussieu. To this Endlicher, in 
1836, added the genera Boryphora and Kibara, the latter of which 
we include in MoUinedia. The other types that in our eyes should 
also form part of this genus are of more recent creation. Matthaa 
was proposed by Blume, in 1856 ; Wilkiea by Mueller, and Ephip- 
piandra by Decaisne in 1858. The last author also ascribes the 


^ Mimoure mr let MonimUet, Ann, du Mut,, 
xiv. 116, 

8 Hitioire de la Grande lie de Madagatoar^ 
183, n. 69. 

» m, n. 1706. 


* Loc, cit., n. 1708. 

® Gen, Mem, Geogr, and Sytt. on the Mot, of 
Terra Anttrali* (181 4), 21 j Mite. Worlct^ ed. 
Bbhk., \, 25. 



318 


NATURAL HISTORY OF PLANTS. 


genus Mgotoxicon of Euiz & Pavon' to the MonimiaceaB, but his 
opinion has not yet been adopted by the authors who have recently 
traced out the limits of this order.’ 

In 1864 F. Mueller established the genus Palmeria for an 
Australian Monimiad, very close indeed to Monimia. The genus 
Hortonia was created by Wight, in 1838 but, originally placed near 
the SchizandreeB and Anonacea* it was only eventually included in 
Monimiacece.^" It was also quite recently" that we restored to it the 
genera Calycanthis of Linnaius, and Chimonanthus of Lindley (1819); 
whose kinship to Monimiacea and Atherospermece, recognised for a 
short period,’ was even lately contested, and finally rejected." At 
the same time we proposed’ that the genus Gomortega of Molina 
(1782), hitherto referred to Lauracece, should be considered as the 
type of a new tribe of the order under consideration. 

We divide the order MoyiimiacecB thus constituted into five 
secondary groups or series : 1, Calycanthece ; 2, Hortoniea ; 3, Tam- 
bourissea ; 4, Afherospermea ; 5, Gomortegece. By recalling the 
principal features of each of these, and pointing out their diflferences, 
we shall show what characters of importance are variable in this 
natural group. 

I. In all Monhniacece of the last four sections, the embryo is small, 
and surrounded with copious albumen, and the floral receptacle bears 
few appendages, or none, below its superior orifice. In the Calt- 
CANTHE.®, on the contrary, these appendages are numerous, and 
evidently arranged in a spiral. The embryo nearly fills the whole 
cavity of the seed, and its broad cotyledons are rolled on each other, 
while the albumen is absent, or only represented by a little central 
spit of cellular tissue. 

II. The Hortonie® have drupaceous fruits, free alike from each 
other and from the receptacle above which they spread freely, through 
the enlargement of its apex, through its tearing irregularly to free 
them, or through the upper part coming off like a lid in one circular 
piece, below the insertion of the perianth and androceum. 


* Awm, So. Nat,t 4, ix. 279 ; Bull, Soc, 
Bot. de Fr., v. 214. 

• See A. DC., Brodr,, xvi. s. post., 641. 

* Abk., Mag. of 2k>ol. and BoU^ ii. 546. 

< SiTBL., Suppl. ii. 107. 

• Hook. F. & Thoms., Fl.Ind„ i. (1855), 166. 


® AdansoniUj ix. (1868), 112. 

^ See Juss., loc, cit. — LiNi)L.,oj?. 404. 

— A. Geat, Gen, III., i. 56. 

8 B. H., Qen„ 16. 

» Op. cit., 118, 118, 126. 
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III. The fruits are also drupaceous in the Tambourisseje ; but the 
common receptacle instead of freeing them, becomes hypertrophied, 
and rises around them and in their intervals so as to enframe each 
in a sort of complete chamber, surrounding the whole in a common 
mass partitioned off into as many compartments as there are drupes. 

IV. In the ATHEEOspERMEiE, on the contrary, the carpels finally 
become free, as in the Hortonieee, but the pericarp is dry, and each fruit 
is an achene or caryopsis, covered with numerous accrescent hairs to 
promote dissemination. 

Y. Finally, the G-omortege.® have their carpels in contact, and 
forming a thick stone with several cells, which is closely united 
with the receptacle, and finally becomes with it a single drupe, 
crowned with the scar of the perianth. 

The characters that we have not employed to distinguish these 
five series may be ranged in three categories. 

1 Some are constant, and hence cannot serve to subdivide this 
group, but only to separate it from certain other orders more or less 
closely allied. These are as follows : The concavity of the floral 
receptacle, and its direct consequence in the perigyny of the perianth 
and androceum ; the imbrication of the pieces of the perianth and an- 
droceum ; the primitive existence of two cells in the anthers ; the com- 
plete or nearly complete anatropy of the ovules ; the direction of the 
micropyle, which is always introrse when the ovule is descending, or 
what amounts to the same thing, extrorse when it is ascending; 
the absence of stipules ; and finally, the consistency of the stem, all 
known Monimiacea being trees or shrubs, never herbaceous plants. 

2. Other characters are nearly constant ; we only find very rare 
exceptions, usually occurring in tribes or genera, all the other 
features of which are found in those species in which one of these 
nearly absolute characters is wanting. Such exceptions are — ^the 
alternation of the leaves, found in a single Tambourisaa' and two 
other species of the order which are still doubtful or little known 


^ See p. 305, Dote 2. 

^ The one has been noticed by Asa Geay as 
probably belonging to Atherospermecp {Journ. of 
Bot.y iv. 83). The other is a plant from New- 
Caledonia, whose male flowers alone are known 
as yet, and which we provisionally name Am^ 
horella trichopoda. Each flower is home on a 
long pedicel, and may be described as a very 
small flower of Kedycar^a^ with a concave re- 


ceptacle bearing on its edges a variable number 
(6-15) of unequal imbricate leaves, and in its 
concavity an equally variable number (8-12) of 
stamens, like those of Hedycarya, each consisting 
of a sessile erect introrse anther, dehiscing by two 
longitudinal clefts. These flowers are solitary 
or fascicled on the wood of the branches or in 
the axils of the leaves, which are iiTegularly 
elliptical or oval, and coarsely crenulate. 
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ihe pmeaee of an abortive ovule beside the sterile one; a cba- 
ncter almost constant, it is true, In Cafycaiifiiu, but not invariably 
fonnd in Hortonia, and never observed in any of the other genera of 
Hortoniea. 

3. Last of all come those characters which very frequently vary, 
their absence and presence being about equally frequent; so that 
none are sufficient to do more than distinguish different genera, or 
different sections of a single genus. These are — the presence of 
glandular dots, and the resulting aroma ; the conformation of the 
hairs covering certain organs, especially the leaves ;* the dehiscence 
of the anthers in straight or curved lines, or by valves ; their aspect ; 
the presence or absence of glands at the base of the filaments ; the 
way the floral receptacle opens to free the pollen in the male flowers 
or the carpels in the fruit, whether by longitudinal clefts, by a trans- 
verse circular solution of continuity, or by the simple dilatation 
of its superior orifice ; the consistency of the different parts of 
the fruit — the indusium and the true pericarps and finally, the 
absolute direction of the ovules and seeds, whether ascending or 
descending ’ 

From a histological point of view, the vegetative organs in this 
order are always very uniform.^ The stems and branches are cylin- 
drical or slightly quadrangular. In the aromatic species the bark is 
always the part that is richest in odoriferous matter, and is very 
often the only portion that contains any. Usually, as in Peumus, 
Hortonia, certain species of Mollinedia, and the Atherospermece, the 


* See p. 300, note nnd p. 322. 

* Following A. L. Db Jussieu, Tulasne has 
based two of his tribes on this character ; Athe- 
roapermetB (^AchixntophorecB) with drj fruits, 
and Monimiacece {Drupacece) with the pericarps 
partly fleshy. We have shown {Adansonia^ ix. 125) 
that there are numerous transitions between the 
drapes and the achenes ; that the Calycanfhece 
originally possess drupes with thin pericarps, 
that the fruits of Stparuna are, so to speak, half- 
drapes, and that certain AiherospermecB have 
rather ceryopsids than achenes. Besides Tulasub 
has clearly perceived (Mon.^ 425) that Hortonia 
affords a transition between the true Monimtacece 
and the Atheroapermeee in the characters of its 
fniits. 

* A. Db Candolle (op. dt., 641) has used 
this character to distinguish the five tribes be 
admits in this order. His Tambonrjaaea, Moni^ 

I HedyoerryeeewovXdi only include genera 


with pendulous ovules, while the plants of his 
Atherospermece and Siparunece would have erect 
ovules. But this last tribe is evidently hetero- 
geneous, including Siparuna, whose ovule is 
ascending, and Palmema, m which it is descend- 
ing. We have said (Adansoma, ix. 130) that 
Palmerta is hardly generically distinct from 
Montmia. Le Maout & Deoaisne (TraitS OSn. 
de JBot.f 617) have asserted that the absolute 
direction of the ovule brings about a peculiar in- 
sertion for the style. Ovule . . . sometimes 
pendulous, and then style terminal ; sometimes 
erect, and then style lateral or basilar.” The 
facts are contrary to this law; out of three 
genera, with erect ovules, two have the style not 
lateral, but thoroughly terminal, viz., Stparuna 
and Atherosperma (including Lawelia). 

* Tul,, Mon., 282, iv. — O liv., the Struct, of 
the Stem in Hicoi., 

' k 
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aroma is due to an oleo-ethereal substance contained in the cortical 
parenchyma. Its colour, varying from yellow to reddish-brown, 
indicates its presence in certain cells, which are sometimes as 
thin-walled as the surrounding cells, sometimes thickened like the 
sclerous cells of the Winterea, and riddled with large perforations. 
The wood of the Monimiaceee is generally soft,' and is always 
remarkable for the number, size, and distinctness of the equidistant 
medullary rays. These all consist of nearly equal cells, which have 
always appeared to us full of starch and finely punctate. The woody 
bundles present no very peculiar character. Like some of the 
vessels, the fibres are pitted, and the perforations are either circular, 
elliptical, or even nearly linear and transverse {Peumus). Very 
often, too, their openings are surrounded by an areola of the same 
form as themselves, but this is narrow, and not nearly so well 
defined as in most Magnoliacea. These pores are, then, inter- 
mediate between the areolate pores observed in certain orders and 
the common perforations of fibres or vessels. They are found in 
great numbers in certain vessels of Peumus and Hortonia, covering 
the whole of the walls so that we can find no trace of arrangement 
into distinct vertical rows In the same plant we may find some 
pores rounded or oval, others like more or less elongated slits. 
This fact was observed by Tulasne, who has seen the walls of 
certain vessels partly destroyed and cut up into scalariform or can- 
cellate plates. According to the same observer, the woody fibres are 
narrow and elongated, and the medullary sheath, as usual, contains 
spiral vessels. But these have often appeared to us very scanty. 
The axes of the Calycanihea alone present one very remarkable 
peculiarity observed for the first time by B. de Mirbel,“ in 1828, 


* «Ve slionid except certain woods employed 
in building, especially the Atherospermem (see p. 
327). 

2 liote suT V Or gcmisation de la Tige d^un trh- 
vieux Calycanthus floridiis du Potager royal de 
Versailles^ Ann* Sc. Nat., s^r. 1, xiv. 367, t. 
xiii. “ The four bundles each present a proper 
cortical envelope, woody layers, one above an- 
other, large vessels forming zones in the wood, 
rays prolonged from the centre to the circum- 
ference, and a medullary canal.” This ihct 
has been reproduced, re-observed, or commented 
on by very many authors. Lins: (Fbob., Neue 
Notiz., xxxiv. ; Flora (1845), 668), has studied 
the composition of these cortical bundles. Met- 

VOL, I. 


TiNiUB {Em Beoh. uh. d. Ban der Bignon., 
Linncea (1847), 680) has seen them appear in 
the young branches, as four Isolated liber 
bundles in the cortical cellular tissue. On the 
side towards the axis of the branch arise spiral 
vessels, within which are developed woody fibres 
and dotted vessels. At the age of five years tbo 
liber bundles are still unaltered, while the wood 
has doubled in thickness. — See also TBEViEAnus, 
Phys. d. Q-ewhchs. (1835), i. t. i. 10 . — Hekphey, 
Ann. of Nat. Hist., ser. 2, i. 126. — Likdl., 
Introd. to Boi., i. 209; Veg. Kingd., 541. — 
Habtio, Bot. Zeit. (1869), 109.— Oliver, op. 
cit., 13. 

Y 
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consisting in the presence of four cortical fibro-vascular bundles, 
corresponding with the angles of the stem. These accessory bundles 
are related to the decussate leaves which spring from the branches.* 

The epidermic layer is also the seat of a certain number of inte- 
resting modifications. Both on the axes and on the appendages, 
it often bears ridges, wrinkles, hairs, or scales. Very few of the 
Monimiacete are completely glabrous. Even Hedycarya arborea, in 
which the surface appears very smooth, has some simple hairs on 
the young branches and the veins of the leaves. In the Calycanthea 
these hairs are quite characteristic. Their bases consist of 
rough prominent epidermic cells.* The hairs themselves, conical 
and bent hke a bird’s claw, lie on the surface of the leaf with their 
points towards its apex ; so that the leaf only feels rough when the 
finger is passed towards the base. On the leaves of Peumm Boldus are 
similar hairs, but they are thinner and less rigid ; some are simple, 
while others are stipitate, afibrding a transition towards the stellate 
hairs of Monimia^ Palmeria, and certain species of Siparima. In these 
three genera the hairs may consist of a large number of equal 
diverging branches ; or its upper part may simulate a simple hair, 
through the enormous development of the terminal branch, while the 
lateral branches are very short in proportion, only forming a slight 
swelling near its base. Several species of Siparuna possess only 
sessile stellate hairs ; in others, again, the part of the leaf bearing 
the hair forms a conical elevation, so that the hair radiates from the 
apex of a more or less rigid prickle. Finally, several Siparunas, 
especially S. Conuleum, are covered with peltate, radiated, scaly hairs, 
altogether like those of the Elaagnacece. 

Ajcpinities. — The Monimiacea were formerly put near the Urti- 
cacea, especially the Artocarpeee, by those botanists only who con- 
founded the floral receptacle of Siparuna, Tambourissa, and other 
allied genera, with the similarly formed receptacle bearing the 


^ Tbxtib.} JJeh, ein, Arten anomal. Solzbild, 
M Dioot^l,, JSot. Zeit, (1847), 879. — Gaxtdioh,, 
in Gu illem . Arch».JBot^ ii. 498. This relation is 
also demonstrated by the fact that in those ah- 
normal branches where the leaves become alter- 
nate, and are arranged in a spiral, whose angular 
divergenoe is |, there are five of these accessory 
bundtes in the bark. (See Admionia, ix. 106.) 


’ On the superior surface of the leaf (see p. 286, 
note 4) these hairs are far more developed in 
Chimontmthus than in Calycanthus. 

^ Tulabne (Mon., 275) admits the existence 
of these stony concretions, called by Weddell 
cystoliths, in the leaves of Monitnia and 
Pmmta. 
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whole inflorescence in the Fig. Thus these authors wrongly con- 
sidered the stamens or carpels, which we have described as parts 
of a single flower, as so many male or female flowers ; and in this 
respect it has been with Monimiacees as with Euphorbia} If, on the 
contrary, we look on the difierent carpels collected on one and the 
same receptacle as the elements of a single g3maeceum, the Moni- 
miacece become comparable to the Polpcarpicee ; and it is among these 
last that we must look for their analogues, especially among those in 
which the stamens are perigynous on a concave floral receptacle, which 
forms a common envelope or indusium to a multiple fruit. This is 
especially the case with the Rosea which however in the verticillate 
arrangement of their stamens difier sensibly from the Monimiacea ; 
while the stamens are frequently inserted in a spiral in the Rolp- 
carpica with a convex receptacle, such as Magnoliacea, Anonacece, &c. 
Hence it is, no doubt, that several contemporary writers® have placed 
Monimiacea near these natural groups ; while the existence of valvate 
stamens in both Moniniiacea and Lauracea has indicated a relation- 
ship between the two groups, the reality of which we shall soon try 
to demonstrate. 

According to what we have just said concerning the spiral arrange- 
ment of the stamens of the most highly organized Monimiaceee, if 
there were among the PoJycarpica a genus with a concave receptacle 
and non- verticillate perigynous stamens, it would serve as a transi- 
tion between the Monimiaceee on the one hand, and the Magnoliaceee 
and Anonacea on the other. We find two types that do this : the 
Eupomatieee* and the Calycanthece. Eupomatia, a true Anonad in its 
ruminated albumen and in its vegetative organs, has the concave 
receptacle of the Monimiaceee, and the fruit organized like that of the 
Siparuneee and Tamhourisseee, the true carpels being imbedded in a 
common indusium formed by the persistent and thickened floral 
receptacle ; and though Eupomatia has not the opposite leaves of the 
Monimiaceee, a character formerly held of capital importance, yet 
it is now known that there are some Tambourissas with alternate 
leaves,® and in this respect altogether like the two known species of 


^ See Adansonictf ix. 116. s Hoob:. F. & Thoms., FI, Ind,^ i. 168.— 

^ Ad. Be., Fnum,, ed. 2, 43. — A. Juss., Diet, B. H., Qen, 16. 

d’OEBiONY, xii. 419, 422.— Endl., JFncAir,, 668. * See pp. 242, 261. — H. Bn., Adansonia, ix. 

— Lindl., Ve^. Kingd,, 299, 800, 640. — Thl., 26. 

Mon.f 286, 287. ^ See p. 805, note 2, and p. 819. 

X 2 
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Eupomatia. Nobody now ignores the close relation between Magno- 
liacea and Calycanthea, so that we may call the latter Magnoliaceoe 
with, a concave receptacle and perigynous stamens ; and if we sup- 
posed the organic apex of the receptacular pouch of a Calycantlius 
drawn up till it was above the level of the insertion of the stamens, 
we should have nearly the flower of one of the Magnoliece or 
lUicie<B, according as the receptacle projected much or little above 
the stamens. However, most contemporary authors have after all 
rejected the apposition of the two types, thinking that they saw a 
difference in the morphological signification of the floral sac of the 
CalgcantkecB and of the Monimiacea, considering that of the former as 
an axis, that of the latter as the basilar part of a calyx, i.e., of the 
union of several appendicular organs. Now, we have shown* that 
this sac is of axial nature in the Monimiaceee as well as in the CaJg- 
canthece, for in both groups it bears the same appendicular organs, 
and there are several genera of Monimiaceee in which it normally gives 
insertion to bracts identical with those remarked in greater numbers 
on its outer surface in the flowers of the Calycanthea. The only real 
difference between the two groups lies in the internal structure of 
the seed ; and there are many natural orders where the same dif- 
ference is presented, without its enabling us to found any larger 
divisions than tribes, and even these are not always well 
defined. 

We now return to the Lauraceee through Gomortega {Adenostemon), 
whose vegetative organs are those of a Monimiad, but whose flower 
and fruit, until very recently insufficiently studied, have misled 
botanists as to its true affinities.** With the seed and androceum of 
many Monimiaceee, Gomortega has a pluricarpellary gynajceum not 
found in the true Lauraceee. But the different carpels cohere within 
the receptacular sac into a single fruit with a plurilocular stone. In 
the dialycarpous Bosaceee we find the same thing in the secondary 
group of the Pyreee, but yet no one dreams of separating them from 
the rest of the order. Not that we would imply that there are not 
very close affinities between Gomortega and the Lauraceee. On the 
contrary, they are demonstrated by what we have just established ; 
and, as we have said elsewhere,’ “ In as natural a classification as our 


> AdamoHia, ix. 115. 


* See p. 816, and p. 816, note 1. 


^ Adanaonia, ix. 120. 
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present information would allow, after MonimiacecR, we should have 
to describe Lauracea as types with a less marked, but still incon- 
testible, perigynous insertion, and a unicarpellary gynseceum, cor- 
responding with the Prunea among RosacetB. When a Laurad with 
opposite aromatic leaves, valvicidal stamens, and a receptacular sac 
surrounding the fruit completely, is observed at the season of the 
maturity of the seed, the only difference that would appear between 
it and a Monimiad in which only one carpel should become fertile is 
in the structure of this seed ; it has no albumen. And even this 
character is not absolute, if, with several authors, we include the 
group Adenodemea in the oi'der Lauraceae. The natural series which 
may some day be drawn up, when further study shall have over- 
thrown the barriers raised by habit between Polypetalce and Apetala, 
will be one whose highest type is found in Calpcanthus and the her- 
maphrodite AtherospermecB, and will pass through the other Moni- 
miacecE to finish in the most lowly- organized Lauracea with unisexual 
flowers.” 

The Monirniaceee are distributed over a not very wide zone' from 
N. to S., extending about 50° on each side of the equator; but the 
true Monmiaceee stop short towards about 25° N. ; the zone from 
30° to 50° being occupied by the CalycaniUece only, Calycanthus in 
America, Cliimonanthus in Asia. Out of thirteen known genera, eight 
as yet belong exclusively to the northern hemisphere, and three to the 
southern. The two others, MoUinedia and Siparuna, are common to 
both ; but they have not been found at a greater distance than about 
20° from the equator. In species the Kew World is far richer than 
the Old, for out of one hundred and forty-two known distinct species 
of MonimiacecB, one hundred belong to America, especially to Chili, 
Peru, Columbia, Gruiana, and Brazil. North America and the West 
Indies possess but half a score species. The two genera MoUinedia 
and Atherosperma, as limited by us, we have already stated to occur 
in both Worlds. The New World alone produces the four genera 
Siparuna, Peumus, Gomorteya, and Calycanthus ; while the seven genera 
Tambourissa, Monimia, Palmeria, Ilortonia, Hedycarya, Doryphora, 
and Chimonantkus are as yet confined to the Old. None is 


‘ Tul., Mon,f 290, vi. — E ndl., Gen,, 81^; Enckir,, 196. — LINDL., Veff. Kingd,, 299, 300. 
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European, and two of the Asiatic genera have a very limited range, 
CMmonanthus being only found native in Japan, and Hortonia only 
in Ceylon. Oceania, including Australia and the Sunda islands, 
possesses six genera, three of which are proper to it, viz., Hedycarya, 
Pcdmeria, and Doryphora. Atherosperma, Tambourissa, and Mollinedia 
are common to it and other parts of the globe. However, only one 
Tambourissa is known in Java; all the rest belong to the Mascarene 
Islands and the Madagascar Archipelago, the habitat of Monimia 
also. America, too, possesses genera with very restricted ranges, 
especially Peumus and Gomorteya, which only occur in Chili. Caly- 
cantkus is exclusively North American. Probably most of the Moni- 
miacea that still remain to be discovered will be found in Polynesia ; 
already three or four species have been found in New Caledonia.’ 

The uses of the Monimiace<P are not very numerous. Several 
species are remarkable for their aromatic odour, and are in this 
respect quite analogous to the Lauracece, to which they come so 
near in organization. This perfume, due to a volatile essential oil, 
is found especially in the leaves and bark of the Atherospermea.^ 
Atherosperma Moschata Labill. is used as tea by certain Australian 
colonists.” Its bark, fresh or dried, is used to prepare a pleasant- 
tasted, slightly aperient stimulating decoction, drunk with milk. 
Doryphora Sassafras Endl. is also very odoriferous ; its wood is said 
to smell of fennel, and has been used as a carminative in Australia. 
A. {Laurelia) sempervirens is aromatic and stimulant. Its bark is 
commonly employed in Chili for cooking, and its fruit smells some- 
thing like the nutmeg, and is used instead of it.^ The Boldu 
{Peumus Boldus Mol.) is the species best known in America as 
an aromatic plant.” The perfume of the leaves recalls certain La- 
biates, Myrtacea, and Lauracece. From them is prepared an in- 
fusion which helps digestion, and is prescribed as a tonic, carmina- 
tive, and diaphoretic, while their decoction in wine cures headache 


^ S 06 Adansonia, ix. 128, 132. Several fossil 
M&fdmiacetB have also been described (see 
UireXB, in Seem. Jowm, of Bot, (1866), 64. 

* EhpXi., Enohir,f 196, 667. — Lindl., Veg, 
Kingd^ 299, 800, 541. — Tul., Mon,, 290.— 
BosEirrH., 8gn, pi, dwphor,, 227, 282, 961, 
1111 . 

• Baoksu, cx Xinrpit,, op. dtp 800.— Tul., 


Mon,, 291. — Hook. F., FI, N,-Zeal,, i. 218. — 
H. Bn., Diet, Encgcl, des Sc, MSdtc,, vii. 79. 

* H. Bn., Diet, Encgcl, des Sc, Mid,, s^r. 
2, i. 25. 

® Feuill., SmU FI, Med, Ferm, et Chil„ 
11. — R. & Pav., Sgst, Veg. FI, Fer, et CUl., i. 
264, 268, 269.— BEBfTEBO, Merc, Chil, (1829), 
686 . 
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and stomacli ache. They are preferred by the Chilians to bay-leaves 
for seasoning dishes ; they are also powdered and used as snuflP. 
The fruit is edible, and the perfumed mesocarp is highly prized by 
the natives. They also eat the fruit of the Keale {Jdenosfemam 
nitidum Pers.). Several species of Siparuna are also aromatic, but 
are little used. S. guianensis, under the name of Vidneraire \_Vul- 
nerarf\ is used to prepare an infusion sometimes prescribed at 
Cayenne.’ 8. brasiliensis and alternifolia from Brazil,” 8. dentata 
and piricarpa from Peru, and 8. petiolaris from New Granada, are 
cited as aromatic species. The name 8. The(f indicates the pro- 
perties of a species found in the Brazilian province of St. Catherine; 

The flowers of the Ccdycanfhem have well marked perfumes, which 
in most species of Cahjcanthus recall those of certain fruits, such as 
the apple, pineapple, melon, &c. The bark is also very aromatic. 
That of C.Jlondus L. {Carolina Allspice), is substituted for cinnamon 
in medicine as a tonic, stimulant, aperient, and stomachic. The bark 
of the root smells of camphor. This aroma we do not find in the 
flowers and leaves of Chimonantlius prcecoor,* where it is replaced by a 
quite peculiar pungent acrid taste. The sweet scent of its expanded 
flowers in winter is well known. 

The wood of several Monimiacea is also perfumed, and is therefore 
prized for building dwelling-houses ; especially in Chili do they use 
the brownish wood of the Boldu, and the yellow or greenish- white 
wood of Atherosperma sempervirens. A. Novce-Zelandice and moschata 
serve the same purposes in their native countries. The trunk of the 
latter attains an enormous size. It is a fine tree, upwards of 
160 feet in height and 6 feet in diameter, branching like a Pine, and 
of splendid appearance. Its wood is employed in ship-building. 
That of the inodorous Monimiacece is only used by the cabinet-maker 
and for framing. Tambourissa quadrijida is the Bois Tambour or 
Tamboul of the Mascarene Islands. T. vestita is the Bois Gilet of 
Bourbon. T. religiosa is used in Madagascar for making coffins, 
which are said to preserve the body from putrefaction. It appears 
that several species of this genus produce an odoriferous gum, or 
gum resin. The fruits of T. quadrijida and others bear the vulgar 


* Attbl., Chiian,, ii. 866, t. 333. 

3 Mabt., FL Brasiht Mommiac., 325. 

^ Seek., Joum, of Bot,, ii. (1864), 348. 


^ Kjbhfesb, Amodn, Bxot,, 878, t. 879. The 
Japanese call this tree Ohai or JRobai, 
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names of Pomme Jacof, Pot-de^chamhre Jacot, and Pomme de singe. 
The fleshy red mesocarp of their drupes is eaten by birds, and its 
juice might serve as a dye, like amotto,’ In Europe, we often 
receive from Madagascar and the Mascarene Islands rods of 
so-called touchwood (Fr., bois a allumer) from which we can in fact 
obtain fire by rubbing them briskly together. The wood, of very 
little solidity, traversed by very regular medullary rays, and the 
large spongy pith, would seem to indicate that, despite the doubts 
that have been expressed, this touchwood is really that of a Tam- 
bourissa. 

* Flag., Hist, de la Grande He de Madagasca/Tt 133 . 
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GENERA. 

I. CALTCANTHEtE. 

1. Calycanthus L. — Flowers hermaphrodite regular; receptacle 
thick urceolate ; perianth -leaves co, inserted in a spiral on outer 
face and throat of receptacle ; outer leaves lowest, short bract-like 
distant ; superior sepaloid ; inner leaves finally larger coloured 
petaloid; aestivation imbricate. Stamens oc, inserted in a spiral 
within the throat; outermost (10-15) fertile; filaments free; 
anthers basifixed apiculate 2-celled extrorse dehiscing longitudi- 
nally; inner sterile short. Carpels cc, free inserted within 
receptacular cavity ; ovary 1 -celled, tapering into a slender style 
stigmatiferous at apex ; ovules 2, inserted at base of ventral angle, 
finally superposed ascending; micropyle extrorse inferior; raphe 
ventral ; one ovule finally abortive. Achenes (often subdrupaceous) 
OD, included in herbaceous-subcarnose receptacle marked externally 
and at apex with scars of fallen bracts ; throat surrounded by 
thickened filaments of stamens ; apex finally open. Seeds solitary 
erect, each surrounded by its pericarp ; embryo straight, cotyledons 
broad leafy convolute; albumen 0, or scanty central. — Aromatic 
shrubs ; leaves opposite exstipulate ; flower either axillary and solitary 
or in small cymes, or terminal {North America). See p. 281. 

2. ChimonanthuB LiNDii. — Flowers of Calycanthus; receptacle 
less concave ; perianth-leaves oo ; innermost smaller, intermediate 
larger, dissimilar in colour ; outermost very short scarious or dry 
bract-like, imbricated in a spiral. Stamens fertile few (usually 5, 6) ; 
steiile internal, after anthesis growing thick, closing the throat 
of the receptacle. Gynaeceum, fruit and seeds of Calycanthus. — A 
shrub ; leaves caducous ; flowers axillary appearing before the leaves. 
Peduncles short covered with oo decussate bracts similar to outer 
perianth-leaves {Japan). See p. 285. 

II. HORTONIEiE. 

3. Hortonia Wight. — Flowers polygamous (of CMmonanthus) ; 
receptacle more or less deeply urceolate ; perianth-leaves cp, inserted 
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in a spiral on its imbricated; outer shorter sepaloid, 

inner larger petaloid accresc^^nt. Stamens oo, all abortive, or a few 
(4-10) exterior fertile ; filameiS^ ts short inserted on receptacle within 
perianth, with 2 lateral stipitate^ glands at base; anthers 2-celled 
extrorse dehiscing longitudinally. Carpels oo, free inserted in 
bottom of receptacle, sterile or fertile ; o^^ry 1 -celled tapering into 
a linear style, stigmatiferous at apex ; ovule 1, J6ll‘«cending ; micropyle 
superior introrse; raphe ventral: more rarely the one minute 
abortive. Fruits oo, drupaceous free surrounded at habase by irregu- 
larly torn dry remains of receptacle and perianth ; \ outamen hard 
1-seeded. Seed pendulous; albumen copious fleshy oi-'ly; embryo 
minute inverted oblique ; cotyledons slightly diverging ; radicle 
superior. — Aromatic shrubs ; leaves alternate exstipulate, wit. 'h pel- 
lucid dots ; flowers axillary cymose {Ceylon). See p. 287. 

4. Peumus Mol. — Flowers dioecious (of Ilortonia) ; receptacle 
subcampanulate ; perianth-leaves oo, imbricated ; outer few (4-6) 
sepaloid ; inner (5-8) petaloid elongated spreading. Stamens oo, in 
male flower fertile ; filaments free inserted inside concave receptacle, 
with 2 lateral flattish glands ; anthers 2-ceIled introrse, dehiscing 
longitudinally. Carpels in male flower 0, or minute abortive ; in female 
flower few (2-5), fertile inserted at bottom of receptacle, surrounded 
by 00 perigynous staminodes ; ovary 1 -ovulate; ovule pendulous? 
micropyle superior introrse. Drupes 1-5, surrounded by persistent 
cupuliform internally setigerous base of receptacle ; perianth deci- 
duous after anthesis, circumcissile ; mesocarp slightly fleshy ; endo- 
carp thick very hard. Seed of Ilortonia ; embryo inverted cotyledons 
widely diverging. — Small aromatic trees ; leaves opposite warty 
pilose ; flowers in terminal or axillary racemose cymes {Chili). See 
p. 290. 

5. Hedycaxya Fokst. — F lowers dioecious ; receptacle broad cupu- 
liform or patelliform ; perianth leaves co, more or less connate at 
base, either bract-like imbricated, or inconspicuous confounded in a 
short subentire or sinuate cupule. Stamens oo (in female flower 0) ; 
filaments very short or almost wanting erect; anthers 2-ceDed, 
dAbisning by introrse or lateral clefts ; connective hardly projecting 
or apiculate above c^, or dilated and obliquely or transversely trun- 
cated at apex : more rarely subpetaloid. Carpels in male flower 0, 
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in female co, free sessile crowded on the torus ; style of variable 
form ; ovule 1 (of Peumus). Drupes oo, free inserted on a slightly 
concave or convex receptacle, often stipitate. Seed pendulous (of 
Hortonid). — Small trees or shrubs evergreen ; leaves opposite ; flowers 
axillary cymose or racemose {Australia, Oceania). See p. 292. 

6, Mollinedia E. & Pav. — F lowers monoecious or dioecious ; recep- 
tacle of variable form, more or less concave ; perigonium sacciform, 
externally naked or with a few bracts ; apex more or less deeply 
lobed ; lobes usually 4, 5, more rarely 6, imbricated, finally spread- 
ing ; perigonium more rarely deeply 4-fid, split down the sinuses. 
Scales 0, or more rarely few (staminodes ?) in throat of receptacle. 
Stamens 4-40, inserted in oo vertical rows inside receptacle from 
mouth to base, all fertile, or I, 2 external scale-like ; filaments very 
short or almost wanting, erect ; anthers selliform ; cells 2, linear 
lateral dehiscing longitudinally; lines of dehiscence finally con- 
fluent. Perigonium of female flower circumcissile, coming off close 
to base of sac. Carpels oo, free, included, inserted on persistent 
finally cupuliform base of receptacle; ovary 1 -celled ; ovule 1 (of 
Hedycarya) : style of variable form stigmatiferous towards apex 
caducous. Fruit of Hedycarya. — Trees or shrubs ; leaves opposite or 
more rarely verticillate ; flowers usually cymose ; cymes terminal or 
axillary, 2-pluriparous or more rarely 1 -parous, often few-flowered, 
very rarely 2-1 -flowered {Tropical and subtropical America, Australia, 
Indian Archipelayo, Madagascar). See p. 293. 

7. Monimia Dup.-Th. — F lowers dioecious; receptacle of male 
sacciform ovoid, bearing on its contracted throat a very small 
4-6-merous, finally 4-6-partite perianth. Stamens oo, inserted within 
the sac ; filaments free indexed, finally erect, with 2 lateral stipitate 
glands at base ; anthers basifixed dehiscing by 2 lateral introrse 
or extrorse clefts. Perigonium of female flower not cleft, finally 
becoming thick and fleshy around the fruit. Ovaries few (4-6), or 
CD, free sessile in pilose bottom of receptacle ; ovule 1 (of Mollinedia) ; 
style slender terminal, apex stigmatose exserted from narrow mouth 
of receptacle. Drupes oc, 1 -seeded, finally freed by tearing of recep- 
tacle. Seeds of Mollinedia. — Shrubs, covered with a usually stellate 
pubescence ; leaves opposite ; flowers axillary cymose {Islands S.E. 
of Africa). See p. 299. 
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8. Palmeria F. Muell. — Flowers dioecious. Perianth of male 
flower 4-8-merous, inserted on a pateriform receptacle ; leaves indexed 
imbricated. Stamens oo, crowded on concave receptacle ; fila- 
ments very short free erect ; anthers elongated basifixed 2-celled 
introrse dehiscing longitudinally. Female flowers, fruits, and seeds 
of Monimia. — A climbing shrub ; leaves opposite ; flowers axillary 
cymose {^Australia). See p. 300. 

III. TAMBOUEISSEAi:. 

9. Tambourissa Sonner. — Flowers monoecious or dioecious. Male 
flower : receptacle fig-like, with a mouth at apex bearing a very 
small 4-6-merous perianth ; finally usually cleft or partite from 
apex to base into 4-6 subequal or unequal lobes, staminiferous 
within. Stamens oo, free ; filaments short, finally erect ; anthers 
basifixed with 2 lateral extrorse or more rarely subintrorse adnate 
cells dehiscing longitudinally. Female flower : receptacle a little 
thicker, mouth larger; perianth-leaves uo, very short, scarcely con- 
spicuous when adult. Carpels oc, concealed in deep pits in receptacle ; 
ovary produced at apex into style ; stigmatiferous head pro- 
jecting freely inside receptacle ; ovule pendulous in each ovary ; 
micropyle superior introrse ; funicle elongated, dilated below into a 
conoidal obturator above micropyle. Drupes oo, thickened, included 
in pits of open-mouthed receptacle, finally freed by its breaking or 
splitting unequally ; mesocarp thin ; putamen thin containing one 
pendulous seed ; albumen fleshy, oily, copious ; embryo subapical ; 
radicle superior. — Trees or shrubs ; leaves opposite, more rarely 
alternate. Flowers terminal or axillary, solitary or racemose, more 
rarely cymose {Islands south-east of Africa, Java). See p. 302, 

10. Siparuna Aubl. — Flowers dicecious, or more rarely mon- 
oecious ; receptacle of variable form, usually pyriform or obovoid, more 
* or less constricted in the throat, bearing within this a conical velum 
of variable height, with a perforated apex, and outside it oo (usually 
4-8) minute perianth-leaves. Stamens in female flower 0 (veiy 
rarely few, sterile, or in certain abnormal flowers fertile) ; in male 
flower few (3-6) or oo, inserted at a variable height inside recep- 
tacle; filaments usually membranaceous, free or poly-, or more 
rarely monadelphous ; anthers under apex of filament, introrse. 
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2-celled ; cells dehiscing by valves from below upwards ; valves 2, 
finally confluent into 1. Staminodes go exterior or 0. Carpels cn, 
more rarely few (1-5), each concealed in a separate cell in the re- 
ceptacle ; ovary free, inserted by more or less oblique and broad base 
on the receptacle, 1 -celled, at apex sensibly tapering into a style 
exserted through canal in velum, tip stigmatiferous ; ovule 1, 
subbasilar ascending; micropyle extrorse inferior; raphe ventral. 
Berries smooth or hairy, more rarely echinate, included in septate, 
finally nearly dry or baccate receptacle ; mesocarp usually incom - 
plete, at apex thick fleshy, at base thin membranous; putamen 
bony, smooth rugose or echinate. Seed erect, albumen copious ; 
embryo straight, radicle inferior. — Aromatic trees or shrubs ; leaves 
opposite, or more rarely verticillate, glandular, covered with a simple 
or stellate, more rarely scaly pubescence ; flowers cymose ; cymes 
solitary or geminate, usually axillary, either 2-pluriparous, or 
by abortion, 1 -parous unsymmetrical, sometimes 1 -sexual, more 
rarely 2-sexual, terminal flowers male {Tropical and subtropical 
America). See p. 305. 

IV. ATHEEOSPERME^. 

11 ?. Doryphora Endl. — Flowers polygamo-dicecious, receptacle 
infundibuliform ; perianth -leaves 6-8, sub-2-seriate, imbricate ; in- 
nermost petaloid. Stamens co, perigynous inserted within and below 
perianth; interior ao, sterile; exterior few (4-10) fertile; filaments 
free, short, with 2 external glands at base ; anthers basifixed 2-celled 
extrorse ; cells dehiscing by uplifted valves ; connective slightly 
prominent on each side above the cells, produced at apex into a very 
long subulate tail. Staminodes interior antherless. Carpels on, 
free inserted in bottom of receptacle, in male flowers sterile, in 
female fertile, ovary stipitate, 1 -celled ; style inserted at variable 
height on dorsal angle, stigmatiferous at tip ; ovule 1 subbasilar 
erect, micropyle superior extrorse. Fruits oo, dry (caryopsids) 
anatropous (or campylotropous) included in thickened woody recep- 
tacle, finally splitting irregularly longitudinally. Style more or less 
persistent basilar; pericarp thin, covered with elongated hairs, 
albumen copious fleshy; embryo straight or incurved, radicle in-, 
ferior. — ^Aromatic trees; leaves opposite serrate or crenate; cymes 
axillary or terminal {Australia). See p. 309. 
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12. Atherosperma Labill. — Flowers monoecious or dioecious; 
receptacle sacciform or lageniform, more or less concave, perianth- 
leaves 00 (5-15), 2- or pluri-seriate, imbricate; innermost petaloid. 
Stamens oo free inserted on throat of receptacle, sterile linear in 
female flowers, fertile in male and hermaphrodite flowers, filaments 
with 2 lateral scales at base ; anthers basifixed adnate 2-celled 
extrorse, dehiscing by 2 uplifted valves ; connective truncate at apex. 
Carpels oo, in male flowers sterile, ovary free, 1-celled, at apex pro- 
longed into a linear style; ovule 1, sub-basilar anatropous, micropyle 
inferior extrorse. Achenes oo, surmounted by persistent plumose 
styles, included in indurated broadened lageniform receptacle, marked 
by the scattered scars of fallen bracts either below the apex or from 
base to apex ; perigonium finally dilated at apex or unequally 2-4- 
cleft from apex to base, pericarp thin more or less adherent to seed. 
Albumen copious oily ; embryo minute straight ; radicle inferior. — 
Aromatic trees ; leaves opposite; flowers axillary solitary or cymose; 
bracts 2 opposite inserted below receptacle, first embracing flower, 
finally deciduous {CAili, Amir alia, New Zealand, Ne%o Caledonia ?) See 
p. 310. 

V. GOMORTEGE^. 

13. Gomortega E. & Pav. — F lowers hermaphrodite; receptacle 
sacciform, naked externally ; perianth-leaves 8-10, unequal imbricate 
deciduous. Stamens 8-10, inserted on throat of receptacle; all or 
part fertile ; filaments free unequal, with 2 lateral stipitate glands at 
base; anthers basifixed 2-celled introrse, dehiscing by uplifted valves ; 
connective more or less produced above the cells. Carpels 2, 3; 
disc thick, adnate to throat of receptacle above the ovaries ; 
styles free erect, apex acute stigmatiferous. Ovules solitary de- 
scending in each ovary ; micropyle introrse superior ; raphe dorsal. 
Fruit drupaceous, of 2, 3 carpels adnate to the receptacle ; mesocaip 
fleshy thin; putamen bony, very hard and thick, 2-, 3-celled ; 1, 2 
cells effete. Seed pendulous ; integuments membranaceous ; albumen 
copious fleshy oily; embryo nearly apical, radicle superior; coty- 
ledons membranaceous inferior. — ^An aromatic tree ; leaves opposite 
exstipulate; flowers racemose axillary or terminal {Chili). See 
p. 315. 
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I. EOSE SEEIES. 

The Eose 8 '(F^.,^os^■er 5 — figs,373-378) have regular hermaphrodite 
flowers. The floral peduncle is dilated at its summit, as in most Moni- 

Rosa pimpinellifolia {Bumet Rose). 



Fig. 373. 

Flower. 

miacecB, into a hollow receptacle, swollen and globular, or more or less 
elongated, like a purse or gourd On the edges of the narrow opening’ 
representing the organic base of the receptacle are inserted the perianth 


1 Rosa T., Inst., 636, t. 408.— L. Qen., n.631. 
— Adins., Fam. des PI, ii. 294.— J., Gen., 336, 
452. — La.M£., Diet., vi. 275 ; Suppl., iv. 708 j 
III., t. 440.— DC., Prodr., ii. 597 . — Spaoh, 
Suit a Buffon, ii. 8. — Endl., Gen., n. 6357. — 
B. H., Gen., 625, n. 60. 

^ Generally this is more dilated than the short 
neck just below, where the receptacle is most 


contracted. It is the receptacular pouch which, 
in many descriptions, very few of which are 
recent, is considered as the lower coherent part 
of the calyx. Its outer surface may be glabrous 
or covered with hairs, or even prickles ; some- 
times, by accident, it bears one or several bracts, 
which demonstrate its axial nature. This is 
also confirmed by the numerous examples of 
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and androceum ; while towards the bottom, answering to the organic 
apex, are grouped the elements of the gynseceum. The calyx usually 
consists of five* more or less dissimilar leaves, quincuncially imbri- 


Mosa pimpinellifoUa. 



Fm. 3'74. 

Longitudinal section of flower. 




Fig. 370. 
Carpel laid open. 


cated in the bud.” The petals have short claws, and are as numerous 
as the sepals, alternating with them and similarly imbricated in the 


monstrous roses, described and flgured during 
the last two centuries, where the receptacle re- 
verts more or less to the form of an ordinary 
branch, prolonged beyond the normal floral ap- 
pendages to end in another flower, or producing 
lateral proliferous branches at diflPerent heights. 
The reader will understand that the nature of 
this WOTk does not permit us to go fully into 
these matters of teratology, which are very in- 
teresting, and have served, since the time of 
Gobthx, to explain the morphological value of 
the axial or appendicular appendages entering 
into the Anrination of a flower. 

* The number 5 is normal in Mhodophora 


(Neck., Elem., n. 748; — Endl., loc. cit., b). 
We rarely find 4, and still more rarely 6 ; the 
former number characterizes the subgenus Rho- 
dopsis (Endl., loc, cit.y a). 

* It is ascertained that the overlapped edges 
are simpler, more entire, and more membranous, 
and usually less green than those which overlap ; 
these are usually fringed, incised, pinnatifid, or 
pinnatisect ; and the more they are developed and 
lobed, the more they resemble the cauline leaves. 
In short, a sepal here represents a leaf especially 
developed in the lower portion (see Payee, EUm > 
de Bot,, 161, flg. 264-269). 
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bud. The androceum consists of a large number of stamens inserted 
in verticils^ round the circumference of a glandular disk which lines 
the interior of the receptacle/ and ends in a more or less thickened 
rim below the insertion of the perianth. Each stamen is composed 
of a slender free filament, inflexed or crumpled in the bud, and of 
an introrse, two-celled, more or less versatile anther, dehiscing longi- 
tudinally.^ The carpels, indefinite and free, present a sessile or 
stipitate one-celled ovary, surmounted by a style which is con- 
tinuous with its internal angle, and like it traversed by a longi- 
tudinal groove, while at the apex is a more or less dilated stigma. 
Sometimes the summits of these styles are separate ; but they may, 
on the contrary, adhere together at a late stage, so as to simulate 
a single column. Inside the ovary, along its internal angle, is 
observed a parietal placenta, bearing towards its upper part a de- 
scending anatropous ovule, whose raphe is turned towards the 
placenta, while its micropyle looks upwards and outwards.'* Beside 
this well -developed ovule, we sometimes find one aborted, which 


^ As regards arrangement, these are an indefi- 
nite number of “ stamens of the Eosacece we 
always use this epithet as a phrase to denote 
briefly the veriicdlate arrangement of the an- 
droceura in this order, which we shall here 
demonstrate compendiously. The study of or- 
ganogeny can alone show clearly the exact 
positions of the different stamens ; and this has 
been done for the principal generic types by 
Payee {Traiie d' Organ. Comp, de la Fleur ^ 
494-516, t. c.-ciii.). There are isostemonous 
Eomcecby possessing five stamens, superposed 
either to the sepals {^Sihhaldia)^ or to the petals 
{ChameBrhodos). Others have a diplostemonous 
androceum, in which one whorl is superposed to 
the sepals, the other to the petals {Horkelia, 
Quillajay &c.). But the diplostemony may re- 
sult from another cause, and ten stamens may 
be found in a single whorl in pairs superposed 
eithf" to the sepals or to the petals (Agrimoma ) ; 
so that this is due to a process of deduplication. 
Again, with five petals, we may have fifteen 
stamens, because five of the latter are superposed 
either to the sepals or petals, while the ten 
others are in pairs superposed to the petals or 
sepals ; or twenty stamens, three in front of each 
sepal or petal, and one superposed to each petal 
or sepal (PtmmSy EyruSy &c.). Finally, when as 
in the present genus, we have a very large 
number of stamens, it is due to one of the two 
following causes : either there are originally few 
staminal whorls, and each stamen superpo^ to 

VOL. I. 


a sepal or petal, as the case may be, is replaced 
by a variable number of stamens ; or, as occurs 
in the Roses, the alternating verticils (whether 
of five or ten stamens each) are indefinite in 
number, and extend from the orifice of the re- 
ceptacle towards the bottom or organic apex. In 
Eosa alpinay Payee has shown {loc. cit.) that 
the stamens arise as in Q-eum ; first one verticil 
of ten, grouped in pairs, one stamen on the 
right, and one on the left of each petal next 
arises another verticil of ten, alternating with 
the first, then a third, and so on. 

^ On the surface of the tissue of this disk are 
hairs (contact with which, as we shall see, pro- 
duces a mechanical irritation of the skin) usually 
becoming more numerous as we approach the 
insertion of the ovaries, which also bear hairs of 
the same structure. They are simple and uni- 
cellular, ending in a long point, and contaiit at first 
a mixture of gas and liquid, and afterwards fine 
granulations of a greyish or slightly orange- 
yellow tint. At first the walls of these cells are 
thinner than the diameter of the cavity ; but in 
the fruit they persist, and the walls become much 
thicker in proportion, and the hairs far more rigid. 

* The pollen-grains are marked by three longi- 
tudinal folds, which become narrow bands in 
contact with water (H. Mohl, Awn>. Sc. Nai., 
s^r. 2, iii. 340). 

^ It possesses only one coat, with an unequal, 
more or less oblique opening, sometimes irregu- 
larly festooned or laciniate (fig. 376). 

Z 
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originally resembled the former. The fruit (figs. 877, 378) is 
multiple, formed of a variable number of achenes, enveloped in a 
common sac or indusium, which represents the floral receptacle, now 
become fleshy throughout,* surmounted by the withered sepals or 

their cicatrices. Each achene is 
glabrous, or part of its surface is 

f hairy.® Its walls are very hard 
and thick,* and surround a de- 
scending seed with membranous 
coats, containing a fleshy embryo 
with a superior radicle and elon- 
gated cotyledons, touching by 
their flat surfaces. There is no 
albumen. 

Long, itofof fruit The Eoses are shrubs, erect, 

branching, or creeping and climb- 
ing. Most of them are covered with prickles of subei’ous nature,^ 
scattered over the stems, the petioles, the veins of the leaves, and the 
peduncles. Others are glabrous ; others, again, are covered with 
glandular hairs. The leaves are alternate, imparipinnate, with the 
leaflets often serrate ; and are provided with two broad membranous 
stipules, adnate to the petiole for a great part of their extent, and 
forming an incomplete sheath. In H. berherifolia^ of which it has been 
proposed to make a distinct genus under the name of lluJtemia,^ the 
leaves are reduced to a single leaflet, or perhaps rather to the base 
of the petiole, on each side of which the stipules are much developed. 


Bo9a canina 



Fig. aVT. 
Fruit. 


' The transfermation into fleshy tissue may 
even extend to the peduncular portion of the 
floral axis j in certain forms of R, alpina, for 
instancy the summit of the peduncle is red and 
succulent, like the indusium. The outer sur- 
face of the latter often bears the hairs or prickles 
which already existed in the flower, and may 
now have increased in size. In the intervals 
between the achenes, too, the inner surface 
bears the hairs which we have already described 
on the disk (see p. 337, note 2). 

* Especially on the two edges, more or less 
prtjecting towards the centre, and the walls of 
the reeeptede, like those seen in Calycmthus, 
&um\d one alone of these edges have hairs, it is 
nsnallj the one on the opposite side to the inser- 
tion <^the st^le. 

* Tbe mesoenp» wbick is quite dried up when 


ripe, is in some species fleshy and pretty thick 
during nearly all the period of maturation. The 
fruit is then rather a drupe ; we have made the 
same observation as regards Calycanthsce, 

^ They are formed by a hypertrophy of the 
corky layer, here forming a large number of 
projections with lenticular bases, the growth of 
which produces no rupture in the epidermis, so 
that this rises up over the whole of the prickle 
to cover it with a thin layer. 

® Pall., Nov. Act. Fetrop., x. 379, t. 10, fig. 
6. — DC., Prodr., n. 25 . — Red. & Thor., Mos., 
i. 27. — JB. simplicifolia Salisb., Sort. Allert., 
369 (ex Lindl., Mos., 1) ; Par. Lond. t. 101. 

® Dumobt., Note eur THulthemia. — E ndi., 
Gen., n. 6368. — Lowea Likdl., Sot. Beg., t. 
1261.— Space, Bvit. d Suffon, ii, 47. — Bho- 
dopeie FI, Alt,, ii. 224 (nec Eitdl.), 
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The Eoses have usually very beautiful flowers, white, yellow, pink, 
or red, solitary or grouped in terminal cymes.’ Numerous species 
of this genus have been described,* and their number is still daily 
increasing. While some writers enumerate three hundred, others 
will only admit one tenth of that number as distinct autonomous 
specific types. Most of them are cultivated in aU countries, and 
their cultivation has produced numerous varieties, and numberless 
forms that are more or less monstrous. The wild species are found 
in all the temperate regions of the northern hemisphere, but are 
more numerous in the Old World than in the New. 


II. AGEIMONY SEEIES. 

The Agrimonies* (Fr., Aigremoines — figs. 879-387) have regular 
hermaphrodite flowers, in general structure closely recalling those of 
the Eoses, but with a great reduction in the number of most of the 
parts. Thus it often happens that on the borders of the sac which 
represents their floral receptacle" we only find three whorls of five 
pieces each, viz., five free valvate sepals,* five alternating imbri- 


^ One flower (the oldest) terminates the 
branch, and at variable distances below it are 
alternate leaves or bracts, axillary to which are 
flowers whose pedicels may again be similarly 
ramifled. Usu<dly the narrow cylindrical part 
of the pedicel is continuous with the dilatation 
which forms the floral receptacle. But in some 
Asiatic species, as M. microphylla, hracteata, 
invoVucrata, &c., these two parts are separated 
by an articulation, near which may be inserted 
bracts to form an involucre, or rather a calycle. 

* Monaed., de Rosa, 1561. — Andkews, 
Roses, 1806-28. — Thor. & Red., les Roses, 
181 'i -24. — De Peonville, Mon. du. g. Rosier, 
1824. — Teattin., Rosac. Monog., 1823, 24. — 
Desp., Roset. Gallic., 1828. — Loisel., Ros., 
1846. — Ltndl., Rosar. Monogr., 1820. — 
W ALLE., Ros. Gen, Mist. Suoc., 1828 (see Peitz., 
TAesaur., 446).— DC., Frodr., ii. 697-625 (146 
esp.). — W ight, Icon., t. 88, 324. — Wald., FI. 
As. Rar., t. 117. — Bbnth., FI. HongJc., 106.— 
Toee. & Ge., FI. N. Amer., i. 467. — A. Geat, 
Man. of Rot., ed. 6, 158 — Chafm., FI. of 8. 
Unit.- States, 125. — Gren. A Gode., FI. de Fr., 
i. 551. — Desegl.) Fss. swr 105 Fsp. de Ros., 
1865. — Walp., Rep., ii. 11 j v. 649; Awn., i. 


272, 971 ; ii. 465; iii. 854; iv. 654. — Sehinge 
has divided the genus into four sections. The 
grouping ho published in the Frodromus has since 
been more or less modified (see Meet. & Koch., 
Rgehl., Deutsch. FI., iii. — Geschwind, Die 
Hybrid, und Soeml. d. Rosen, 1863, 64.) 

* Agrimonia T., 301, t, 155. — L., Gen., 

607. — J., Gen., 336. — Gjeetn., Fruct., i. 347, 
t. 73. — Lamk., Diet., i. 62 ; Suppl., i. 262 ; III., 
t. 409. — Spaoh, Suit, d Rujfon, i. 482. — DC., 
Frodr., ii. 587. — Endl., Gen., n.6368. — Payee, 
Organog., 604, t. ci. — B. H., Gen., 622, n. 53. 

^ Its throat is contracted, as in most of the 
Roses. Indeed, the two genera are as near to- 
gether as possible in the general organization of 
their flowers. 

^ Some authors have considered as the pieces 
of a calycle five prickles, tolerably like those 
coveiing the superior portion of the receptacle, 
but broader and more braetdike at the base, 
which usually alternate pretty regularly wdth 
the pieces of the. calyx. The sepals may after 
anthesis become imbricated and closely conni- 
vent; they even persist around the ripe iruit 
(figs. 388, 384). 

Z 2 
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ranean as generically distinct, under the name of Aremonia^ (figs. 
885—387). Its flowers have often only five alternipetalous stamens, 
and are surrounded by a membranous sac, with laciniate edges, 
embracing the summit of the pedicel, closely applied to the floral 
receptacle (fig. 387), and formed of two connate bracts accompanying 


Agrimonia (Aremonia) agrimonioides. 



Fig, 385. 
Habit. 



Fig. 346. 
Flower. 



Fig. 387. 

Longitudinal section of flower. 


each of the flowers. These are borne on pedicels arranged in a 
short small cluster, terminated by a flower. Thus we see that 
authors have been justified in restoring’ Aremonia to the genus 
Agrimonia, of which it only constitutes a small section. From its 
rhizome arise in spring small herbaceous branches, bearing several 
trifoliolate leaves, each with two lateral stipules. The inflorescence 
is terminal in the first instance, hut from the axils of the leaves 
may spring younger and poorer clusters of flowers. 

Thus constituted, the genus Agrimonia consists of only about half 
a dozen species. These plants may be considered as closely related 
to the Eoses in the general organization of their flowers and fruits ; 


> STiOi:, Nlm., n. 708. — DC., Prodr., ii. tania Pou.,, PI, Nov. Sort. Veron., 10} Giotrn. 
688.— Bssi., Otn., n. 6868 . — Spaoh, Suit, it Pit. Pav. (1816), 187, io. 

i. 458 .— Patkb, OrgoMg.,, 607, t. ci., f. * Sibte., PI, Qrac„ t. 468.— B. H., &««., 
Nanx., Pot,, 17. — BpaOart. 628, n. 62. 
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they differ in characters, which, though very easy to seize, are yet 
of no great fundamental value. The chief is the final consistency 
of the persistent receptacular sac enclosing the true fruits ; this is 
fleshy in the Koses, dry in the Agrimonies, but in either it may 
bear rigid prickles. Nor can we allow very great value to the 
reduction in the sexual organs, or the difference in habit and mode 
of vegetation in the latter genus. 

• Leucosoidea' differs very little from the Agrimonies in the charac- 
ters of its flower. Here also the receptacular sac persists around the 
achenes, enclosing them completely ; but it becomes very hard, while 
remaining smooth externally. The sepals are valvate, five or six in 
number, accompanied by as many alternating leaves of stipular 
nature,” like those we shall observe in the Alchemils. The petals 
are short, inserted around a thick ring formed by the superior 
edge of the disk ; so, too, are the stamens, from ten to twelve in 
number, whose introrse anthers bear a circle of glandular projections 
from the backs of the connectives. The gynseceum is analogous to 
that of the Agrimonies, being formed of from two to four free carpels, 
whose ovaries contain a single suspended ovule, and terminate in a 
filiform style. Only one species of this genus is known, L. cericea,’' 
a shrub from the Cape of Good Hope, whose leaves are alternate, 
crowded, imparipinnate, and silky, with unequal incised leaflets, 
and two adnate petiolar stipules. The flowers are grouped into 
terminal spikes, each flower axillary to a bract, and accompanied 
by two sterile bractlets. 

The Kousso or Cousso^ (figs. 388-392), with the floral organization 
of the preceding genera, but with the very different habit of the 
Service-trees, has polygamous or dioecious flowers, whose receptacle 
forms a pouch with a contracted mouth, furnished with a disk pro- 
jecting into a membranous rim. In the male flowers (figs. 389, 390) 
this sac is of no great depth, and only contains a rudimentary 
gynaeceum. In the female flowers (figs. 391, 392), on the contrary. 


* Eckl. & Zbts., EtMtn. PI. Cap., 266. — 
EndI;., Gen., n. 6875. — B. H., Gen., 622, n. 52. 

’ It is especially with respect to the Straw- 
berries and Potentils that we shall have to en- 
quire into the signification of the appendages 
which unite to form what is called a calyole. 

’ EoKii. & Zeth., he. cit. } Herb., b. 1716. — 
Harv. & SoKl>., FI. Cap., ii. 289. 


* Bragera K., Bratrb, Notice (1824) ; Biol. 
Class. d’Hist. Nat., i. 501, ic. — DC., Prodr., ii. 
688 . — Space, Suit, d Buffon, i. 45a — E nsi..,. 
Gen., n. 6395.— B. H., Gen., 622, n. 61.— 
Bankesia Bbitob., Prav. Nub. Abyss., ed. 2, 
vii. 181; trad. Cabtbb., x.Ql.—Nagenia W, 
Spec., ii. 331. 
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it is deeper, and in the bottom are inserted the ovaries, whose styles 
alone pass through its aperture. The perianth consists of three 
tetra- or pentamerous whorls, with veined membranous imbricated 
leaves. The outermost, though larger than the rest, yet constitute 
a calycle analogous to that of Leucosidea. Those of the middle 
whorl are of the same consistency, but are shorter, and taper 

Sraveraai!,.,inica. towards the base ; they form 

the calyx. The innermost; 
which are the petals, and may 
be entirely absent, are short 
linear caducous scales, or rarely 
petaloid blades, as long as they 
are broad, contracted at the 
base and obtuse at the apex. 
The stamens are inserted be- 
tween the perianth and the 
projecting rim of the disk. 
They are about twenty in num- 
ber, each formed in the female 
flower of a short filament and 
a little sterile anther ; in the 
male flower of a long exserted 
filament, originally inflexed in 
the bud, and an introrse two- 
celled anther dehiscing longitu- 
dinally. The fertile gynseceum 
consists of two or more rarely 
Fig. 3hs. three free carpels, with one- 

M ale inflorescence. Celled ovaries and terminal 

styles, each dilated at the apex into a broad spathulate head, 
covered with large stigmatic papillae. In the internal angle of the 
ovary is a descending incompletely anatropous ovule, whose microp3de 
looks upwards and outwards.* The only species of Kousso as yet known 
is Brayera abymnica^ a tree from the mountainous districts of Abys- 
sinia, whose alternate downy branches are covered with the scars of 

^ It lm» not yet been possible to study the ahysainica Lamk., Suppl., ii. 422; lU.t t. 
ripe fhxit and se^ 311.— mthelmintioa K., loc. at.— 

* Moo.. Bot. MSdk., ahyn- Hook., Hook. Jowrn., ii. 849, t. 10. 

siftitm Bbuck. op. cit., atl, t 22, 2:d.^^Hayenia 
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the older leaves, and bear towards the extremity the young alternate 
pinnate leaves, crowded together and at a distance recalling those of 
the Service-tree, with the base of the petiole dilated into a broad 
incomplete sheath, continuous on each side with a large membranous 


Brayera abyasinica. 



Fia. 391. Pig. 392. 

Female flower. Longitudinal section of female flower. 


stipule. The flowers are in enormous much-ramified clusters of cymes, 
axillary to the leaves, or terminating the branches. The secondary 
axes of the inflorescence arise from alternate bracts, which, in the 
lower part of what is called the panicle, become more and more 
like leaves, and may even, though smaller, be quite compound 
like them (fig. 38 8). Each flower is accompanied by two or three 
bractlets inserted below the base of its receptacle. 

Despite the controversy that has arisen from the different interpre- 
tations given to the various parts of the flower in the genera we shall 
now review, it is convenient to admit, with several contemporary 
observers, that in the Alchemils' (Fr., Alchimilles — figs. 393-396) the 
stamens take the place hitherto occupied by the petals. These plants 
have hermaphrodite or polygamous flowers. In the former the recep- 
tacle forms a sac, widely open above, where the thickened edge of the 

* Alchemilla T., 508, t. 289. — L., 87. — Spach, Suit, ^ Buffon, i. 488. — DC., 

Gen,y 165.— Adans., Fam, dee FL, ii. 294.— J., Frodr,/u. 589.— Endl., Gen,, n. 6370.— Pa yak, 
Gen., 337. — O.ERTN., Fruct,, i. 346, t. 73.— Organog,, 609, t. ci,, figs. 26-40. — B. H., €hn., 
Lamk , Diet., i. 277 j Suppl., i. 285; III,, t. 86, 621, u. 50. 
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disk forms a large glandular ring. Without this are inserted 
androceum and the perianth. The latter consists of four sepals 
most species, especially in the Lady’s-mantle {A. vulgarii L. — figi 
393, 394). These sepals are valvate in the bud ; and outside them^ 
we find four alternating stipular bracts forming the calycle.’ In 
this species the androceum consists of four alternisepalous stamens, 
each consisting of a free filament and an introrse anther, which 

Alchemilla vulgaris. 



Fig. 393. 
Flower. 



Fig. 394. 

Longitudinal section of flower. 


dehisces longitudinally by what finally becomes a single cleft. On 
the filament is a transverse articulation, a little below the anther. 
The gynaeceum of this plant is represented by a single carpel in- 
serted into the bottom of the receptacle, and superposed to one of 
the stamens. It consists of a unilocular, shortly-stalked ovary, sur- 
mounted by a style which is inserted towards the bottom of its 
internal angle, and terminated, after traversing the orifice of the 
receptacle, by a stigraatiferous head. Within the ovary, at a point 
corresponding to the insertion of the style, is a parietal placenta, 
bearing a descending incompletely anatropous ovule, whose micro- 
pyle looks upwards and outwards.’ The fruit is an achene, sur- 
rounded by the sac formed by the dried-up receptacle. The 
eialbuminous seed contains a fleshy embryo with its radicle supe- 
rior. The other species of this genus may differ from A. vulgaris in 
the following respects. — The bracts of the calycle may be equal in 


• L, Sfte,, 178. — ^DC., Proir , n. 2. 
s We cannot consider this organ as a calyx, 
•xid the inner envelope as a corolla, as has b^n 
supposed^ for the leaves of the calycle do not ap- 
pefuT^after the true perianth, which is of caly- 
cinal nature. , 

> It has hut one coat* It has been doscribod 


as ascending, but its raphe, short though it be, 
descends from the point of insertion ; and that 
is the peculiarity of descending ovules. The 
apparently ascending direotion here observed is 
due to the slightness of the anatropy of the 
ovule. Only at first, while it is still orthotro- 
pous, is the ovule of Alckmilla ascending. 
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length to the sepals, and quite similar to them. The number of 
stamens may be reduced to one or two ; this is usually the case in 
Aphane^ (figs* 395, 396), formerly made into a distinct genus. 
Finally, there may be two, three, or four carpels in each flower. 
About thirty species of this genus- 
are known, especially common in 
the Andes*, from Mexico to Chili,^ 
more rare at the Cape,* in Australia' 
and Madagascar, and in Europe^ and 
Asia' in the northern hemisphere. 

They are herbs, more frequently 
perennial than annual, possessing 
alternate leaves with two cauline 
stipules forming a sheath, and digi- 
tate or palmatipartite blade. The 
flowers are small and greenish, grouped on a common peduncle into 
ramified cymes, often becoming uniparous by abortion towards their 
extremities. 

In the Burnets' (Fr., Pimprenelles — figs. 397-406) there is nothing 
occupying the place of a corolla. The receptacle still forms a sac, as 
in the preceding plants ; it persists around the fruits, and is thinly 
membranous, corky, or sometimes even slightly fleshy. Its surface is 
smooth, as in the Alchemils, or is covered with prickles, which, though 
smaller, recall those of the Agrimonies ; but the number of carpels is 
much reduced, and there are normally four perianth-leaves. The num- 
ber of stamens is sometimes well defined, as in certain Alchemils ; and 
this, indeed, is the peculiar character of the species of SanguisorbaP 
from which genus, as we shall soon see, it is impossible to separate Po- 
terium properly so-called. If, for instance, we examine the flowers of 


Alchemilla {Aphanes) arvenais. 
{Parsley Piert.) 



Fig. 395. Fig. 396. 

Flower. Flower opened out. 


1 L., Gen., 166. 

* DC., Prodr,, loc. cit. — Walp., Rep., ii. 42, 
914; V. 655; Ann., i. 280; ii. 519; iii. 855. 

* Wedd., Chlor. And., ii. 244', t. 76. 

^ H. B. K., Nov, Gen. et Spec., vi. 228, t. 
660, 661. — C. Gay, FI. Chil., ii. 801. — Tobb. 
& Gb., Fh N. Am., i. 432; ap. Wippl., 164. — 
A. Gbay, Man. of Pot., ed. 6, 161. — Chapm., JFY. 
/S- Unit.-States, 122. — Seem., Herald, 282. — 
Pbesl., Fpimel., 199. 

* Habv. & SoNP., FI. Cap., ii. 291. 

* Benth., FI. Austral., ii. 482. 

7 Gbbn. & Godb., FI. de Fr., i. 564.— 
Reichb., pi. Crit., i, t. 4. 


® Wight, Icon., t. 229. 

® Pimpinella T., Instit., 166, t. 68 . — Adans., 
Fam. des PI., ii. 293 . — G^uth., Fruct, i. 161, 
t.32 (nec L.). — Poterium L., Gen., n. 1069. — 
J., Gen., 836. — Lame., Piet,, v, 827 ; Suppl., 
iv. 415 ; III., t. 777.— DC., Prodr., ii. 594.— 
Spaoh, Suit, d Buff., i. 487. — Endl., Chn., n. 
6374. — Payee, Organog., 512, t. ciii.— B. H., 
Gen., 624, n. 67. 

L., Gen., n. 146. — J., Gen., 336. — Gjeetk., 
Fruct., i. 161, t. 32. — Lamk., Piet., vi. 496; 
HI., t. 86. — Tuep., Piet, des Sc. Nat., t. 240.— 
DC., Prodr., ii. 698. — 8paoh, Suit.d Biffon,\. 
486.— Endl., Gtu., n. 6373. 
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the Great Burnet' (Fr*, Grande Pimprenelle ; figs. 397-399), we shall 
see that they are hermaphrodite, regular, and apetalous, with the 
calyx and androceum tetramerous. The receptacle forms a sac, whose 


Fig. 398. 
Flower. 


San^uisorha officinalis. 



Fig. 897. Pig. 899. 

Inflorescence. Longitudinal section of flower. 


opening is narrowed by the swollen borders of the disk, projecting 
more opposite each sepal than in the four intervals. The four 
calyx-leaves are inserted on the rim of the receptacle — one anterior, 
one posterior, and two lateral, which are overlapped by the two 
former in the bud.* The four stamens are also inserted in the throat 
of the receptacle, superposed to the sepals ; each consists of a free 




Scmguiwrha Potenum. 



Fig. 401. Fig. 400. Fig. 402. 

Hermaphrodite flower. Inflorescence. Long, section of hermaphrodite flower. 


filament, and an introrse two-celled anther, dehiscing longitudinally. 
The gynaeceum consists of a single carpel alternating with two of 
the sepals’ (and consequently with two stamens) inserted in the 
bottom of the receptacular sac. Its ovary is free, one-celled, sur- 


* Sangsbisorba officinalis L., Spec.^ 169. — S. 
tahamda Mnx.» THet.^ n. 2. 

’ TbG overlapped edges of the pepals arc more 
tneiBhnuioiis and coloured* and thinner than the 


overlapping edges* and still more so than the 
midribs. 

* Payer (op. ct7., 618) says that it is alternate 
** with the anterior sepal on the one hand, and 
one of the lateral sepals on the otber.’^ 
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mounted by a terminal style, which passes through the narrow orifice 
of the receptacle to terminate in an enlarged stigmatiferous head, 
whoso form has been compared to a bottle-brush. On one side the 
ovary presents a longitudinal furrow externally ; here the inner 
wall bears an ovule descending into the single cavity ; it is ana- 
tropous, with its raphe looking towards the placenta, and the 
micropyle superior and dorsal.' The fruit is an achene surrounded 
by the receptacular sac, which is now thick and hard, with a wrinkled 
surface marked by four more or less prominent ridges. Within the 
membranous seed-coats is a fleshy fexalbuminous embryo with its 
radicle superior. Sanguisorha officinalis is a perennial herb possessing 
alternate imparipinnate leaves, with petiolulate leaflets, and two 
lateral stipules adnate to the base of the petiole ; while the flowers 
are in terminal spikes," which are often themselves collected into 
cymes. Each flower is axillary to a mother-bract, and possesses two 
lateral bractlets which are normally sterile. 

Sanguisorba and Poleriim have been, and are still, considered to 
form two distinct genera, because the latter have usually unisexual 
or polygamous flowers, indefinite elongated stamens, and two or 
three carpels. When, however, we examine the numerous species of 
Poterium described by authors, we find that they may have all their 
flowers hermaphrodite, and 
that the number of carpels 
is very variable, and may 
be reduced to one. The 
stamens are very numerous, 
it is true, in P. Sanguisorha 
(Salad Burnet, (xarden Bur- 
net — figs. 400-404) and the 
allied species, and their 
long filaments hang down 
on one side in the expanded flower. But these become shorter 
as the anthers are less developed and gradually tend towards 
complete sterility, when they may stand erect, as in Sanguisorha. 
At the same time the number of stamens may be reduced, so that 


Sanguisorha Poterium. 




Fig. 403. 
Female flower. 


Fig. 404. 

Longitudinal section of 
female flower. 


' It has only a single coat. but more frequently, if not constantly, from 

* The flowers expand successively, not as is above downwawJs, banning either at the tip or 

usually the case with spikes from base to apex, in a zone at a variable distance fh>m it (fig. 397). 
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certain species have only ten or twelve, or even five or six.' Thus 
the differences formerly pointed out between these two genera 
gradually disappear, and they become quite inseparable. 

Thus constituted, this generic group contains about fifteen species 
found native in all the temperate and warm regions of the northern 

hemisphere.’ Nearly all are herba- 
ceous and perennial ; one alone is 
annual, and has been made the type 
of a distinct genus under the 
name of Poteridium? P. spinosum* 
is frutescent, and its aborted 
branches are to some extent trans- 
formed into spines. Its floral 
receptacle becomes thicker and 
fleshier than in the other species. Hence the generic name of Sar- 
copoterium’' proposed for this species. 

The flowers of Polylepii have the receptacle and indefinite stamens 
of Poterium. The calyx has from three to five leaves, slightly im- 
bricated when young, but, as a rule, finally becoming valvate. The 
carpels are usually solitary ; but this is not constant, some flowers 
possessing two or three carpels ; they are in other respects those of 
Poterium. The receptacle forms a sac around them in the fruit, and 
is marked by longitudinal projecting lines, here and there inter- 


Sanguiaorha (Poterium) polygama. 



Fig. 405. Pig. 406, 

Hermaphrodite flower. Heptandrous flower. 


^ So too there are true Sanguisorhas w’hose 
specific Bame indicates the general number of 
stamens, such as S. dodecandra Morett., dec- 
cmdAra Wall., &c. These stamens are also 
longer. In the spicies of the section or sub- 
genus Poterium, such as P. Sanguisorha L., 
ancisiroides Debf., &c., there are almost always 
male flowers at the base of the spike, female 
flowers at the apex, and between them a variable 
number of completely or incompletely henna- 
pbrodite flowers with ten or twelve stamens (fig. 
405) or even only half a dozen (fig. 406) ; they are 
then shorter than in the male flowers. In the 
hermaphrodite flowers the gyneeceum may have 
a sterile ovary, but the style and stigma are 
prsi^ wdl dWeloped. In many species, too, 
the expttnnoii of the flowers begins as de- 
scribed in the text. The frnit is the organ sub- 
jeet to the greatest variatkms in Poterium ; and 
SPACfit in flnsnding subdivisions in this group, 
has Me&y regtfded the outer surflme of the in- 
doiium, whether rettculate, rugose* muHcate, 


warty, or veined, or more or less mnrginato or 
four-winged. 

^ DC., Prodr., ii. 593-595. — Walp., Rep., 
ii. 44 ; Ann., i. 282 ; iii. 855 ; iv. 665. — Desf., 
PI. At I ant., ii. 346, t. 251. — Tore. & Ge., PI. 
N. Amer., i. 428, — Spach, Revis. Gen. Pote- 
rium, Ann. Sc. Nat., s^r. 3, v. 31. — Gren. & 
Godr.,jFY. de jFV., i. 562. — A.GRAT,3fan. of Rot., 
ed. 6, 150. — Chapm., PI. S. Unit. -States, 122. — 
Haev. & SoND., PI. Cap., ii. 292. — Miq., Mus. 
Lugd. Rat., iii. 38. — Thw., Pnum. PI. Zeyl., 
102. — A. Be., App. Sort. Rerol. (1867), 10. 

® Spacu, Ann. Sc. Nat., sdr. 8, v. 43 (San- 
guisorba annua Tore. & Gb., PL N. Amer., i. 
429; — Poterium annuum Nutt.). 

^ L., Spec., 1411. — DC., Prod/r., n. 1 (sect. 
Xeiopoferiim).— SiBTH., PI. Ghcec., i. 943. 

^ Spaoh, Ann. Sc, Nat., loo. cit. 

® R. & Pav,, Prod/r.^ PI. Per. et CMl., 84, t, 
15. — DC., Prodr., ii. 691. — Endl., Gen., n. 
6877.— -B. H., Gen., 623, n. 66. 
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spersed with very unequal prickles. ThisL genus Polylepia includes 
half a score species,' trees from the temperate regions of the Andes, 
growing in Bolivia, Peru, and Colombia. The branches are often 
denuded and twisted ; the leaves are alternate, with two adnate 
stipules, and a trifoliolate or imparipinnate blade. The flowers are in 
lax pendulous racemes, each flower axillary to a bract, and with two 
lateral bractlets. 

'i'D.Bencomia‘ we find the pinnate leaves of certain species of Polylepia, 
and their flowers in long pendulous spikes. But these flowers are 
dioecious. In the female alone is there a receptacular sac, lodging 
from two to four carpels in its concavity. The males lack this con- 
cavity in the receptacle ; they possess a calyx composed, as in the 
females, of from three to five imbricated leaves, and an androceum 
like that of Poterium or Polylepis, formed of a variable number of free 
stamens. We know of two frutescent species of Bencomia,^ natives 
of Madeira and the Canary Islands. The genus is closely allied to 
the preceding, and might perhaps 

1 'jTi'i* 1 Ti* j Ac(Bna sericea. 

be united to it simply as a distinct 
section. The male flower at the 
same time closely recalls what we 
shall find in Cliffortia. 

Acisna* (figs. 407, 408) has the 
same receptacle, disk, and insertion ; 
the calyx has no calycle, and 
consists of three or four, or rarely Fm. 407. fig. 408. 

more leaves; these are slightly LongitudM^Bection of 

imbricated in the very young 

bud, but early cease to overlap. The stamens are inserted on a level 
with the sepals and superposed to them ; but are rarely found in 
equal or larger numbers. For more frequently there are only two or 
three of the sepals which have each in front of their middle lines one 
of these organs,^ formed of a slender free filament and a two-celled 

' H.B.K,, Nov. Q-en. et Spec. PI. jEquin., vi. J., Gen., 336. — Lamk., Piet., i. 25; Suppl.} u 
179. — Wedd,, Chlor. And., ii. 237, t. 78. 86. — Endl., Gen., n. 6372. — Spaoh, Suit, d 

i Wyeb, Phytoff. Conor., \\.t.39. — SFACH,.^n». Buffon, i. 453. — B. H., Gen., 623, n. 66. — An^ 
Sc. Nat., 8^r. 3, v. 48.— B. H., Gen., 624, n. 68. cietrwn Fobst., Char. Gen., 8, t. 2 . — G.®etn., 
* Ait., Hort. Kew., iii. 364. — Coll., Hort. Fruct., i. 163, t. 82. — Lamk., Piet., i. 148; 
Bipul., 112, t. 40. — DC., Prodr., ii. 694, n. 2. Suppl., i. 844; fig. 

— Hook., Bot. Mag., t. 2341. — Lowe, FI. * We may eveu find monandrous floweri, and 
Mader., 240. that too in species with as many as three or 

^ Vahl, Emm,, i, 278. — L., Mont., 200. — four stamens normally. 
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anther, dehiscing by two introrse or lateral clefts. In the bottom of 
the receptacular sac we observe one or two carpels of Sanpuisorba. 
The fruits are achenes, surrounded by the floral receptacle, whose 
outer surface rarely remains smooth, being usually covered with 
prickles, furnished at the tip with rigid, obliquely-reflexed hairs ; so 
that each prickle is barbed like a little harpoon. In certain species 
the prickles are unequal and scattered over the whole surface.' But 
in a larger number they are as numejous as the sepals, arising from 
the upper part of a rib continuous with the midrib of the sepal ; in 
this case they are far better developed, and rise up more or less 
obliquely outside the calyx.- Acana comprises about thirty species 
of herbs or undershrubs from the cold and temperate regions of 
both hemispheres,® chiefly the southern, inhabiting especially South 
America^ and Oceania.® Their leaves are alternate, imparipinnate, 
with two petiolary stipules. The flowers are in continuous or inter- 
rupted heads or spikes, at the summit of a usually terminal axis, 
naked below. 

Marppricarpus* (figs. 409, 410) has hermaphrodite flowers, with 
the same elongated, narrow-mouthed receptacular sac. In the 
bottom of it we find a single carpel, with one suspended ovule in 
its ovary. On the rim of the opening, which is almost completely 
closed up by the glandular layer lining the receptacle and only 
leaving a narrow orifice for the style to pass through, are inserted 
from three to five (usually four) imbricated sepals, but no calycle. 
Interior to these are from one to three stamens, with slender 
filaments and introrse two-celled anthers. The outer surface of the 
receptacle bears four prominent vertical ridges, answering to the 
midribs of the sepals. In one species of this genus, which has been 
separated under the name Tetraplochin^ each ridge later on becomes a 


^ The diatinctive character of the aection 
jEnacctna (DC.). 

^ Thia occtirs in Andstrvm, made a distinct 
section by Db Caitdollb; but we find every 
transition between these localized prickles, and 
the scattered ones of JEuacctna, These rigid recti- 
linear prickles are often covered with very stiff, 
acute, reflexed hairs, altogether giving the 
pfkklfls the look of a many-barbed harpoon. 

• ii. 43; v. 656 ; Awn,, i. 280 ; 

IL 319 ; iii. 866 ; Iv. 664. — Vbnt., Hort. CeU,, 
t, 6.— Liwx>i 4 , BoL Meg,, t. 1271. — Hast. & 
j6knfP.,ira. 290. 

* VAKXb, Smm., 294,— E. A Pat., M, Per. et 


Ch,, i. 67, t. 103, 104.— H. B. K., Kov. Gen. 
et Sp., vi. 182. — C. Gat, FI. Ckil., ii. 282. — 
Wedd., Chlor. And., ii. 238, t. 76. 

® Fobbt., Zoc. cit . — Hook. F., FI. Antarct., 
p. ii. 9, t. xciv.-xcvi. — Benth., FI. Austral., 

ii. 483. 

® R. & Pat., Prodr., vii. t. 33; FI, Per. et 
Chil., i. 28, t, 8, fig. d. — Lamk., Diet,, Suppl., 

iii. 689. — DC., Prodr., ii. 691 . — Eudl., Gen., 
n. 6378. — Spach, Suit, d Buffon, i. 486. — B. H., 
Gen., 623, n. b4i.--^Efnpetri spec. Lamk., Diet., 
i. 567. — Ancistri spec. Lame., Ill , i. 77. 

^ Patpp., Fragm. Sgnops., 26. — Endl., Gen., 
n. 6376. — Wedd., Chlor. Andin., ii. 236, t. 77. 



BOBAOE^. 


K53 


wing extending the whole length of the fruit. But in Margyricarpus 
proper they are only developed under the base of the sepals, forming 
some little unequal obtuse prickles. All the rest of the receptacle 
gradually becomes thick and quite fleshy, 

^ Margyricarpus setosus. 

to form a nearly globular indusium around 
the true fruit. This is an achene with a 
hard, thick pericarp, and a suspended seed 
with a fleshy exalbuminous embryo. The 
genus consists of stiff, bushy shrubs from 
the Andine regions of South America,' with 
alternate leaves dilated at the base into a 
petiole, which forms an incomplete sheath, 
and is continuous at the edges with two 
broad membranous stipules. The blade of 
the leaf is either well-developed and im- ~ 
paripinnate, or to a great extent abortive, 
the hardened midrib being transformed into 

° . Fig. 409. 

a spine. The flowers are inconspicuous, Fiorifcrous branch, 

solitary, axillary, and sessile. 

Cliffortid? (figs. 411,412) represents the 
most reduced type found in the order Ro- 
saceoe. The flowers are dioecious, with either 
only stamens or only a gynaeceum in a simple 
floral envelope. In the male flower (fig. 

411) the receptacle is not concave ; it is the 
unmodified apex of a short axis, bearing a 
calyx of three or four imbricate leaves. 

The stamens are indefinite. Their filaments, inserted in the 
centre of the flower, are unequal free and slender, bent on them- 
selves in the bud. The anthers are two-celled, often didymous, 
dehiscing by two introrse or marginal clefts. The female flower 
has a similar calyx, but its sepals are inserted on the edges of the 
narrow orifice of a receptacle like that of Accena, Maryyricarpus, or 



Fig. 410. 
Fruit. 



* H. B. K., Nov, Gen, et Spec,, vi. 180. — 
W., Nov, Act, Nat. Cur,, iii, 487. — C. Gat, FI, 
Chil., ii. 278, 280. 

2 Cliffortia L., Ghn., n. 1188 ; Sort, 
fort., t. 80, 81.— Adairs., Fcm. dee PI,, ii. 298. 
— J., Gtfn., 387 .-*-Laiik., Diet., ii. 46 ; Suppl., 

VOL. 1. 


ii. 299; III,, t. 827. — DC., Prodr., ii. 596. — 
Eitdl., Gen,, n. 6879 — Space, Suit, d Buffon, 
i. 489.— B. H. Gen,, 625, n. 69. — Morilcmdia 
Neck., Flem„ ». 766, — Nenax Omrtn,, Fruot,, 
i. 165, t. B2,-^MonograpMdium Pbebl., Fpimel,, 
202 . 

A A 
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Clifforlia ilicifolia. 


Sanffuieorba. This orifice is almost entirely closed by the thickened 
edge of a glandular disk, and here one may often observe a variable 

number of tiny scales, re- 
presenting rudimentary sta- 
mens. In the bottom of the 
sac are inserted either one 
or two carpels, with an ovary 
like that of Poterium, and a 
style, which, at first recurved 
in the bud, afterwards becomes 
erect to form a long, exserted. 



Pig. 411. 
Male flower. 



Diagram of female flower. 


thick tongue, one side of 
which is thickly covered with a papillose, plumose tissue. The 
fruit consists of one or two achenes enclosed in the receptacular 
sac, which has now become thick and coriaceous or horny, or more 
rarely corky or almost fleshy, and is itself surrounded by the per- 
sistent calyx, closely applied to its outer surface. The seeds are 
pendulous, with membranous coats and an embryo with thick, fleshy 
cotyledons and a superior radicle. 

Cliffortia consists of shrubs from the south of Africa,' whose leaves 
are alternate, often crowded, with two lateral adnate stipules and a 
blade of very variable form, in some species recalling that of the 
Apple or the Elm, in others resembling the leaf-like branches of 
Emeus (Butcher’s Broom), or the leaves of the Proteacea, Draco- 
phyllum, Styphelia, or even of the Braemvem. Db Candolle" has 
shown how these modifleations pass into one another, while using 
them to subdivide the genus into sections." According to him all 
the species have alternate leaves ; in those described as having them 
fascicled they are really trifoliolate ; as indeed they are in those 
described as having opposite leaves, but here the lateral leaflets are 
alone developed. The flowers are sessile, or nearly so, solitary or in 
pairs in the axils of the leaves. 


* Thvhb., JVorfr. jP?, Ca^., 98. — W., Bfee., * Sate ew le femUage dee Cliffortia, Ann. 
Iv. 888 .— Skwoto., N. Ent., ii. 174. Harv., So. Nat., afr. 1, i. 447. 

Thee. Cap., t. 96.— Hart. * Soto., M. Cap., ii. » 1. Mnltinervia. 2. Dichopteree. 8. TW- 
29* (nee 897). foUa. Lat^oUa. h. BifoUolai. 
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III. STRAWBEREY SERIES. 


The Strawberries' (Fr., Framers — figs. 413-419) have regular 

FragaHa vesoa (Common Strawheny), 



Fig. 413. 
Habit. 



Pig. 414. 
Flower. 



Carpel. 


Fig. 416. 

Longitudinal section of flower. 





Fig. 418. 

Longitudinal section of carpel. 


Fig. 419. 
Fmit. 



polygamous or hermaphrodite flowers. 


In the latter we observe a 


• Fragaria T., Inst,, 296, 1. 162. — L., G«»., 442. — Nmitl., Potent^ 1^^ — DC., Prodr, ii. 
n. 688 . — 'Adanb., Fcm, dea FI, ii. 294. — J., 669 . — Sfaoh, Suit, d Ftfffkm, L 462.— EirnL., 
Gen,, 838.— G.BBTV., Fruot,, i. 860, t. 78. — Gen., n. 6861.— B. H., Gen., 620, n. 47. 

Lamk., Diet., ii. 527 ; Suppl., ii. 667 ; TU., t. 
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receptacle like a very flat cup with a circular rim, and the bottom 
pushed up in the middle like that of a wine-bottle. On this central 
projection, the true organic apex of the receptacle, are borne the 
carpels, while the perianth and androceum are inserted on the edges. 
The calyx consists of five sepals, valvate and slightly reduplicate in 
the bud, or rarely a little imbricated. Outside the calyx are five 
leaves alternating with the sepals, and forming what is called the 
calycle.' The petals, alternate with the sepals, are shortly unguicu- 
late, imbricated in the bud. The stamens are usually twenty in 
number.* and are in this case arranged in three whorls ; there are five, 
each in front of the median line of a sepal, then as many in front 
of the petals, and lastly, ten others, one on either side of each of the 
latter.’ Each consists of a free filament and an introrse or sublateral 
two-celled anther, dehiscing longitudinally.* A glandular disk, more 
or less marked, lines the inside of the receptacle from the insertion of 
the stamens to the central prominence, which is covered by the in- 
definite carpels. These last are free, each consisting of a one-celled 
ovary, surmounted by a style which is inserted at a variable height on 
the ventral angle of the ovary, and gradually widens out towards its 
truncate stigmatiferous summit. Inside the ovary, about half-way 
up the ventral angle,* is inserted a descending subanatropous ovule, 
whose micropyle looks upwards and outwards* (fig. 418). The fruit 
is multiple, composed of a large number of achenes,' borne on the 
prominent part of the receptacle, now much thickened,' fleshy, and 
succulent.' The calyx and involucre persist at the base of this 


’ These are of stipalar nature, each being 
formed by the fnsion of two a^acent stipules. 
Indeed, very frequently this fusion does not take 
place, and the calycle consists of ten leaves, in 
free or cohering pairs alternate with the sepals 
(see Patbb, iElem, de Bot, 90, figs. 148, 144). 
In one yellow-flowered species, F» indioa DC. 
(Prodr,, ii. 671), which Smith (Trane, lAttn. 
8oe„ 1 , 872 ; — Walt., Ann,, iv. 663) proposed 
to nudce the type of a distinct section under the 
mine of Zhtchesnea, the leaves of the calycle 
are broad and with incised edges, and are far 
larger than the sepals themselves. 

* When there are more than twenty stamens 
it ii doe to the occurrence of more or less nnme- 
icm dednplioatioDs, so that in several whorls 
two or tl^ of organs may occupy the 
place of a single one. 

* The pollen is eUipstddal .^with three longi- 
todinal gtptnm, wltidi in water become as many 


bauds, sometimes smooth, sometimes papillose. 
We meet with nearly the same organization in 
nearly all the genera of this series — Potentilla, 
Getm, Pryas, 

^ The insertion of the ovule is lower down 
according as that of the style (the true organic 
apex of the ovary) approaches the base. Thus, 
in JP. indica the style is attached at the junction 
of the superior and middle thirds of the ovary ; 
the ovule is here very distinctly descending, and 
its anatropy is far more perfect than where the 
style is inserted lower down. 

^ The ovule has a single coat. 

® More frequently they are true drapes ; but 
the mesocarp is very thin. 

' Usually it rises up in the intervals between 
the fruits, so that they are inserted in little pits. 
But sometimes, as in F, indioa, this insertion is 
on slight prominences of the receptacle. 

® It may be harder and almost fibrous, of a 



BOSAOEM 


857 


mtiltiple fruit, and each achene encloses a seed, containing a fleshy 
exalbuminous embryo, with its radicle superior. 

The Strawberries are perennial herbs ; the stem is a short sym- 
podium,* and the leaves are alternate, trifoliolate, digitate, or rarely 
pinnate, with two lateral petiolary stipules. The branches are often 
prolonged into runners with scattered leaves, whose axillary buds 
strike root in contact with the soil* (fig. 413). The flowers are 
terminal, solitary, or more frequently collected into alternate, few- 
flowered, often uniparous cymes at the summit of a common 
peduncle. A large number of species have been described, inhabiting 
all the temperate and alpine regions of the northern hemisphere, and 
the mountains of South America and the Mascarene Islands.’ But 
most of these are only forms or varieties, and there are probably not 
half a dozen true species. 

The Potentils^ (figs. 420-427) come very near to the Strawberries 
in their perianth and androceum and the true species are only dis- 
tinguished by two characters, which are sometimes very ill-marked.* 
The style is usually inserted higher up on the ovary, and so the 


similar consistency to that of Comarum. When 
it is not very fleshy the achenes may separate 
from it when quite ripe, as in certain Potentils. 

^ Iem, (T,), Bot, viii. 250. — Wtlp., 

Flora, xxxiv. 364. — Geen., Bull, Roc. Bot. de 
Fr., ii. 349. — J. Gay, Ann. Sc. Fat., ser. 4, viii. 
185. 

* A. S. H., Morph. Veg., 235. — A. Juss., 
FUm., 156.— Payee, FUm., 58, fig. 93. 

® Du OH., Rist. Nat. des Frais., 1766. — 
Feenz., Frag., 1662. — L., Fraga vesca, 1772. 
— DC., Frodr., ii. 569. — Loue., FI. Cock., 826. 
— Eoxb., FI. Ind., ii. 620. — Wight & Aen., 
Frodr., FI. Fen. Ind., i. 300. — Wight, Icon., 
t. 988, 989 .— Miq., FI. Ind. i. p. i. 371. 
— H. B. K., Nov. Qen. et Spec., vi. 172. — C. 
Gay, FI. Chil., ii. 815.— Toee. & Ge., FI. F. 
Amer., i. 447. — A. Geay, Man. of Bot., ed. v. 
165 — J. Gay, loc. cit., 194. — Walp., Bep., ii. 
25 ; Ann., i. 277. 

* Fotentilla T., Inst., 295, t. 163.— L., Gen., 
n. 634. — J., Qen., 838, 463. — Gieetn., Frucl., 
i. 850, t. 73.— Lamk., Diet., ii. 527 j Suppl., ii. 
667, III., t. 442. — Nestl., Mon. Potent., 1816. 
— Lehm., Mon. Potent., 1820-35. — DC., 
FrodAT., ii. 671. — Space, Suit, d Buffon, i, 469. 
— Endl., Qsn., n. 6363. — B. H., Gen., 620, n, 
48. — Quinquefolium T., Inst., 296, t. 158. — 
Fentaphylloides T., op. cit., 298. — Adans., 
Fcm. des FI. ii. 296 . — G^etn., FVuot., i. 349, 
t. 78. — Fragariastrum ScHKUS, Fnum. Plant. 
Transgltan., 137. — Booiia Big., FI. Bost., 851. 


* The number of stamens is here as variable 
as in Fragaria. A. Dickson, who has studied 
the arrangement of the stamens in Bosacece 
generally very fully (see Journ. of Bot., iii. 
(1866), 209), and confirmed most of the results 
obtained by Payee on this subject by organogenic 
study (see p. 337, note 1), has especially deter- 
mined the number of pieces in the androceum 
and their arrangement in Fotentillas (On the 
Staminal Arr. in some Spec, of Potent., and in 
Nuttallia cerasiformis } Journ. of Bot. iv. (1866), 
t. lii.). He has shown that in certain species, 
such as F.Jruiicosa, the androceum forms five 
festoons, each containing four or five stamens, and 
extending from petal to petal ; the convexity of the 
festoons is towards the centre of the flower, and 
there are no stamens superposed to the sepals. 
On these grounds the author considers the audro- 
ceum as formed of five compound stamens, the 
terminal lobe of each being developed as a petal 
so called, and the lateral lobes as fertile stamens. 
In other species, where he finds a stamen exactly 
superposed to a sepal, be conidders it the repre- 
sentative in the androceum of one of the caly- 
cular leaves, which are of stipular nature, and 
hence alternate* with the sepals just as the 
oppositisepalous stamens alternate with the op- 
positipetalous staminal bundles. 

• So ill* marked indeed that we should cer- 
tainly be consistent in refusing to retain Fra^ 
garia and Fotentilla as distinct genera. 
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ovule is more distinctly pendulous and more perfectly anatropous. 
Moreover, the receptacle does not become as thick and succulent as 
in the Strawberries, generally remaining dry and covered with hairs. 
To this genus we add below, as so many sections, a certain number 
of aberrant types, 

PotetUilla reptatu (Cinqurfoil). 



Fig. 420. 
Habit. 


We may clearly see how badly the character of the consistency of 
the receptacle distinguishes the Strawberries, and that the two genera 
should strictly be united into one, for Comarum^ of which one species 
is found in marshy places over a large part of Europe, has fruits 
with a spongy receptacle, not so dry as in most Potentils, or so 
fleshy as in most Strawberries. 

Trichothalamusr is Potentilla in which the hairs covering the recep- 
tacle are longer and more numerous than in the other species. It 
cannot be separated from the genus any more than Tormentilla^ whose 
flower is usually tetramerous, a number only exceptionally found in 
some other species. 

The androceum is reduced in some of the true Potentils, as indi- 
cated by the specific name of P. pentandra* 

Here, as in the Strawberries, the habit may vary very much. 
There are woody or sulfrutescent species like P. arhuscula, Jruticosa, 


^ L,, Oen„ n, 638. — Gjejitn., Fruct,, i. 849, 
t. V3. — Tobb. & Gb., FI. N. Am., i. 447. — 
Empl., G^n., n. 6862. The purple colour of the 
petak of C. Palustre L. {Spec., 718; — Poten- 
UUa Comarum Scop., FI. Carmpl , ed. 2, v. L 
859 rubra HaUi. F., Ssb. Mm. Helv., i, 
56 ; — P. palmstris Lehm., Pat, 52), is intuf- 
fioient to distiuguiih it from all the other Poten- 
tUi, But it is noteworthy that the stameus are 
uraaliy twenty in number, and that the five 
entennost, superposed to the sepals ere reflexed 
to such an extent that their anthers become ex- 
irorse# at least at the seascp of fertilization. 


The five leaves of the cal^cle are often dedupli- 
cated. The carpels are very numerous. 

2 Lehm., Fov. Act. Acad. Ccesar., x. 686. 
t. ^^.^Lehmannia Tbatt., Fob. Monogr. iv. 
144. 

® Tormentilla erecta L, (^Spec., 716; — T. 
officinalis Sm., Fngl. Bot, t. 868 ; — Potentilla 
Tormentilla Nestl., Mon., 66. — Soheanok, 
ex Leum., Mon., 149 ; — DC., Prodr., n, 18 ; — 
P. tetrapetala Hall. F., See. Mm. Eelc.% i, 61 ; 
— P. nemoralis Nestl., loc. cit . ). 

^ See Benth. &. Hook., Qen., 621. 
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&c. In others tlie stems and branches are slender and spread along 
the ground (fig. 420), or form runners, just as in the Strawberries. 
The leaves are very variable in form, for besides the exceptional forms 
of the degenerated types that we shall unite to the genus PotentiUa, 
there are species with imparipinnate leaves, and others with digitate 
leaves, as indicated by the generic name Bactylophyllum,} 

There are Potentils in which the androceum is reduced to fifteen, 
ten, or even five stamens. Take for instance the American plants, 
of which it has been proposed to make the genera Horkelia' and 


Potentdla (^HorkeUa) congesta. 



Fig. 421. Fig. 422. 

Flower, Lougitiidinal sectioD of flower. 


Ivema^ : 1. santolinoideo* ** has fifteen stamens; H. conyesta,' cuneata* 
tridentata' have ten — five superposed to the sepals, five to the petals. 
H. Gordoni^ has only five, superposed to the sepals. In the Horkeliaa 
and Ivesias first known, this character, not of sufiicient value in 
itself, was accompanied by others which then justified the establish- 
ment of new generic divisions ; but they have been found not to be 
constant in the species more recently studied, and can only serve to 
mark out secondary divisions in the genus PotentiUa. These characters 


* Spenn., FI, Frihwrg,, iii. 1034 (P. procum- 
hens Claibv., ex DC., Prodr,, ii. 687 ; — SihhaU 
dia procumbens L., Spec,, 406). 

** Cham, & Schltl., Linncea, ii. 26. — Tobb. 
& Ge., FI, N, Amer,, i. 484 . — Hook., Pot, Mag,, 
t. 2880. — Lindl,, Bot, Beg,, t. 1997. — Endl., 
Gen,, n. 6364 . — Tobe. & Gb., ap. Wippl,, 164, 
t. 6. — A. Geat, Proceed, Amer, Acad,, vi. 628; 
vii. 336.— B H., Gen., 621. 

» Tobb., ap. Wippl., ii. t. 4. — Toeb. k Ge., 
Bot, Pacif, Fxp,, vi. 72.— A. Geat, Proceed, 
Amer, Acad,, vi. 680; vii. 337. 


^ A. Geat, loc, cit,, 631.— Z graciUs Tobb. 
& Ge., Newh, Bep,, 1. 11. — Potentilla Newherrgi 
A. Gkat, loc, cit, 

* Hook., Bot, Mag,, loc, cit, 

® Linhl., loc, cit, (JT. califomica Ch. k 
Schltl., lAimcea, loc, cit,, neo aliorum). — ff, 
grandis Hook, k Aen. — H. capitata Toeb. ap, 
Wippl., loc, cit, (nee Linhl.). 

^ Tobb., ap Wippl., loc, cit, 

® Hook., Hook, Joum„ v. 341, t. 12. — H, 
millefoliaia Tobb. — Icesia Gordoni Tobb. k 
Gb., ap. Nbwb., 6, 72. 
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are to be seen in the conformation of the androceum and the recep- 
tacle, and in the number of parts in the gynseceum. The anthers 
are sometimes oval or oblong in Horhelia, as in H. congesta, cuneata, 
sometimes didymous, as in H. tridentata, Gordoni, as well as in 
Ivesia santolinoides. The filaments are flattened, long, and triangular, 
and nearly petaloid in H. congesta and cuneata, but filiform, as in the 
true Potentils (a character said to be proper to Ivesia), in H. Gordoni 
and tridentata} The floral receptacle rises into a higher tube in H. 
congesta than in most Potentils ; but in most of the other species it 
is more spreading ; in others, again, it is contracted below ; in short, 
its form is by no means constant in the species which resemble each 
other most closely in all other respects. In nearly all the Horkelias 
the carpels are as numerous as in the true Potentils, while in Ivesia 
their number is usually as much reduced as in Sibbaldia, most of 
the species having only four or five ; and some, such as H. Gordoni, 
may only have two, or even only one. This latter number is constant 
in the very remarkable plant named I. santolinoides^ which has fifteen 
stamens with didymous anthers, a hemispherical receptacle, and a hairy 
disk at the insertion of the stamens, while the flowers are arranged 
in cymes with slender axes, like those of a small Caryophyllad, and the 
leaves are very peculiar, as we shall see below. We have made it the 
type of a distinct section under the name of Stellariopsis. Its style is 
articulated at the base; it is at first terminal, and then becomes 
inserted on the internal angle of the ovary below the summit. Its 
insertion, and the presence of the articulation at its base are also 
variable in the difierent Horkelias and Ivesias above enume- 
rated. All these plants’ are herbs, possessing alternate stipulate 
pinnate leaves, with lobed leaflets. All have cymose flowers borne on a 
common scape. The foliage sometimes recalls that of Potentilla or 
Geum, sometimes that of Spiraea or Sanguisorba. The leaves of 
7. santolinoides appear at first sight to differ widely from these forms. 
They are little silky cylinders, which at a distance appear of a 


^ Aooordingly Asa Qbay, who considered AT. 
Qordoni at % doubtful species of this genus, be- 
ctnae of the ibnn of its filaments, had placed this 
pkiit in the genus Ivetia {loc, cit,, 580). 

^ It it probably to this plant that Bbkthah 
k HooXXE allu^ in their Genera when they 
cite at intermediate between Horhelia, Iveeia, 


and Potentilla, a Californian species, with silky 
leaflets pressed together to form a cylindrical 
blade. 

^ A dozen species have been as yet described, 
all natives of North America, especially the 
Western reglont^Califomia, the Eocky Moun- 
tains, Ac. 
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single piece ; but they are really made up of numerous little leaflets 
crowded together, and as it were piled up on one another, being kept 
in contact by the velvety down with which they are covered. 

Those Ivesias which, like I. lycopodioides^ have only five stamens 
are in that respect analogous to Sihhaldicd (figs. 423-427), which 

Potentilla (^Sibhaldia) procumhena. 




Fig. 423. 
Flower. 


Fig. 424. 

Longitudinal section of flower. 



Fig. 426. 
Carpel. 




Fig. 426. 
Multiple fruit. 


Fig. 427. 

Longitudinal section 
of carpel. 


comprises small plants from the temperate regions of Europe and 
Asia, and the arctic regions of America, possessing the androceum of 
Potentilla pentandr a, with the habit, foliage, and fioral organization’ 
of very many alpine species of Potentilla, from which it is impossible 
to separate them. Nor is Dryadanthe* more distinct; it is a species 


* A. Ghat, Proc, Amer, Acad., loc. cit., 631, 
n. 4. 

* L., Gen., n. 393. — J., Gen., 337. — Gjeetn., 
Pruct., i. 348, t. 73. — DC., Prodr., ii. 586, — 
Bung., Ledeh. FI. Alt., i. 428 — Ledeb., Icon. 
FI. Moss., t. 276. — Endl., Gen., n. 6367. — 
Boyle, lllustr. Himal., t. 40, fig. B. — Jacquem., 
Toy. Mot„ t. 67. — Walp., Mep,, ii. 37 ; Ann., 
i. 269. 

» The androceum may consist of ten stamens, 
but it is usually isootemonous. Thus in the 
flowers of S. cuneata Kze., there are only five 
stamens, alternipetalous, with introrse anthei*8, 
and filaments inserted round the edge of a glandu- 
lar disk lining the porringer-like receptacle, lliis 
disk has five cusps, where the petals, articulated 


at the base, are inserted j while the stamens are 
inserted at the middle points of the concave 
edges. The filament, too, is articulated with 
the anther. The surface of the disk is covered 
with hairs between the stamens and the gynm- 
ceum. The number of carpels may be much 
reduced in Sihbaldia, but is here indefinite. The 
summit of the receptacle rises into u slender foot, 
dilated into a swelling at the apex where it bears 
the carpels, each with a little cylindrical stalk, a 
nearly gynobasic style and an ovule with a single 
coat, whose micropyle looks upwards and out- 
wards. 

* Kndl., Gen,, n. 6866. — Sibhaldia Utrandra 
Bge., Yerz. AU, Pfianz., 26. 
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from the Altai and the Himalayas, whose flowers are polygamous, 
but in other respects altogether those of Sibhaldia, 

In the above reduced types which we have referred to the genus 
Potentilla, when the androceum is only isostemonous, the persisting 
stamens are those superposed to the sepals. In the plants of which 
the genus Chamcnhodos^ has been made, the five oppositipetalous 
stamens alone persist.’’ The number of carpels varies ; the ovule is 
always that of Potentilla, and the style is inserted at a variable height 
on the internal angle. The inflorescence is often, as in Stellariopm, 
analogous to that of the Caryophytlacece, and the bracteolcB forming 
the calycle are absent or reduced to very rudimentary glands, as we 
shall find is the case in certain species of Ge/m. Thus, Chamcerhodos 
is no more separable from the genus Potentilla than Sibbaldia, Iveaia, 
&c., and forms only a section apart. This is represented by four or 
five herbaceous plants, with the stem frutescent at the base, and 
with alternate leaves like those of the Tormentil ; they are found in 
the centre and north of Asia, and also in America on the Eocky 
Mountains. 

Thus constituted, the genus Potentilla, with its eleven sections,’ 
includes about two hundred and fifty species, according to most 
descriptive works ; but this number should be reduced by at least 
a third. 

The Brambles^ (Fr., Bonces — figs. 428-431) may be very briefly de- 
fined now that we know the two preceding genera. Their flowers are 
those of the Strawberries and Potentils, but have no calycle ; and their 
Iruits consist of a variable number of drupes, not achenes, inserted 
on the convex surface of a receptacle which is less fleshy than in 


* Bge., Ledeh. FI. Alt., i. 429. — Ledeb., 
Icon. FL Boss., t. 257, 271 . — Ebdl., Qen., n. 
6865 . — Tobk. & Gb., FI. JBor.-Amer., i. 433. 
— Walp., Bey?., ii. 37, 913. — B. H., Oen., €21, 
n. 49. 

’ Each consists of a rather slender filament 
and an introrse two-celled anther. On the inner 
iace these cells are only separated from another 
a shaUow groove; the lines of dehiscence 
form two arcs with their concavities facing, and 
finally almost touch at both ends, marking out a 
sort of fiap, the form of which might at first 
sight give the impresuon that the anther was 
ntiiloeular. 

• FoUniilla. 

j 1. Fa^U/asirtip(asB.). 

I IbrmefUiUa. 


Sections 11 
(continued). 


3 Comarum. 

4. Fragariastrum. 

5. Trio/iOtAalamus. 

6. Sibbaldia. 

7. Dryadanthe. 

8. Morkelia. 

9. Ivesia. 

10. Stellariopsie. 

11. Chcmcsrhodot, 


^ Bubue L*» Qm., n. 632 . — Adabb., Fam. dee 
PI., ii, 294. — J., Qen., 888. — G-BETN., Fruct, 
i. 860, t. 78.*— Lamk., Diet., vi. 235 ; Supph, iv. 
698; III., t. 441, fig. 1.— DC.. Prodr., ii. 566.— 
Spach, Suit, d Buffon, i. 468 . — Enbl., Qen., 
n. 6360. — Patbb, Organog., 608, t. ci. figs. 1-12. 
— B. H., Qm., 616, n. 86.— P Cglaotu Rap., 
SitUm. Joum. (1819), 877 (ex Evbl.). 
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the Strawberries. This central portion of the receptacle is generally 
conical and very prominent in the flower. The broad part on 
whose edges are inserted the perianth and androceum is like a 
shallow porringer, and is lined by a layer of glandular tissue. The 
carpels' and stamens' are indefinite in number ; the sepals and petals 


Ruhus fruiicoaiM {BlwJcberry). 



Fjg. 428. 

Floriferous branch. 


Fig. 430. 
Fruits. 


are imbricated in the bud, the former quincuncially.’ Five hundred 
species have been described in this genus ; but most of these are 


* They are usually \ery nnmeious in the spe- 
cies of Ituhus proper. In the flower each con- 
sists of a one-celled ovary surmounted by a style 
which is terminal or inserted near the summit 
of the ventral angle of the ovary, stigmatiferous, 
and often more or less diluted at the tip. Owing 
to the insertion of the style the ovules, which 
are inserted at 'the same part, are exactly de- 
scending and completely anatropous, with the 
raicropyle turned upwards and outwards. They 
have only a single coat, as in the Boses, whose 
floral organization is, except as regard the 
receptacle, altogether that of the Brambles. The 
two ovules are at first equal and collateral ; but 
we rarely see both reach their fiill development ; 


usually one of them is early reduced to a cellular 
mass, u hich may simulate an obturator and cap 
the exostome of the fertile ovule. 

’ The position of tlie stamens is, according to 
Payeb, the same as in the Boses. At a certain 
stage we see the androceum represented by only 
ten stamens placed in pairs, one stamen on either 
side of each petal {loc, ci^., fig. 8). Afterwards 
the other stamens arise in the intervals between 
these in verticils from without inwards. The first 
stamens appear on a sort of circular pad lining 
the edge of the inside of the reoeptacular cup. 

• They early cease to overlap, and appear val- 
vate in certain species. The flowers may be ex- 
ceptionally tetra- or hexamerous. ^ 
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contested, and considered as mere forms or varieties by certain 
authors, who only admit about one hundred true species. They are 
found in the warm and temperate regions of all five quarters of the 
globe.* Nothing can be more variable than their vegetative organs. 
In our country they are sarmentose shrubs, prickly, glabrous, tomen- 
tose, glandular, or covered with a whitish waxy dust. Elsewhere 
they are little perennial prostrate creeping herbs. This is the 


Muhut idiJBUs {Baapherry), 



case with Balibarda' consisting of plants from 
America and Asia, which only differ from the 
true Brambles in the thinner fleshy portion of 
their pericarp. The number of carpels is, it is 
true, sometimes smaller and nearly definite ; but 
this peculiarity is also found in several of the 
true Mubi. The leaves of the Brambles are often 
lobed, or compound with three or five leaflets, or 
even imparipinnate with indefinite leaflets ; they 
sometimes resemble those of the Rose, sometimes 


FlO. 431. 
Fruit. 


those of Geim, Frag aria, or Spires a ; more rarely 
they are simple, as in the Pear or the Plum. 


They always possess two lateral petiolary stipules. The flowers are 
rarely solitary ; they are usually cymose, axillary or terminal, often 
collected near the tops of the branches into simple or ramified 


cymes described as panicles or thyrses. In this case the leaves to 
which the cymes are axillary become gradually smaller and simpler, 
and are finally reduced to narrow bracts. 


^ THTnsTB., De Bubo, 1813.— Rtjdb., Bub. 
hum., 1716. — Patol., Be Cbamsem. Norv., 
1676.— Camee., Be Bub., id., 1721 .— Schulz., 
Be Rub. id., 1744 .— Aeehek., Mon. Rob. Suec., 
Ig40 . — Nees & Weihb, Rub. Qermem., 1820.— 
Waldst. & Kitaib., pi. Ewngar. Ear., t. 141, 
268 *— Obeh., Mon. dee Rub. dee JSnvir, de 
Namcy, 1843.— Geen. & Gode., FI. de Fr., i. 
686 . — Chaboiss., Bull. Soc. Bot. de Fr. vii. 
268. — Babihgt., Syn. of Brit. Hub., 1840, 
BuppU I860; The Britieh Buhi» 1867. — 
JacQ., Voy., t. 69, 60.— H. B. K., JSov. Gen. 
ei 8pee.f yi. 172, t. 667, 658 . — Toee. & Ge., 
Bl. if. Amer., I. 449.— A. Gbay, Mam. of Bot., 
eft y. 166.— Chabm., FI. 8. Unit.-Statee, 124.— 
ToeB. a Ge., WiPFL. 164 .— Wedd., Chlor. 

Gat,F7. Chil., U. 807.— Hook. 
P., Fl.Auiaret„p.U.Se8s Saudi, of the N.-Zeal. 
FI., 64— awot, Meroid, 282* 874— Bebth., 


FI. Austral., ii. 429 ; FI. Songlc. 104. — Roxb., 
Fl.Ind., ii. 616. — MiQ., FI. Ind.-Bat., \. p. \. 
373; Mue. Lugd. Bat., iii. 84.— Wight, Icon., 
t. 225, 231, 282. — Thwait., Fnum. PI. Zeyl., 
101. — Haev. & SoND., FI. Cap., ii. 286. — 
Hook., Icon., t. 46, 349, 729, 730, 741, 742. 
Lindl., Bot. Reg., t. 1868, 1424, 1607.— 
Walp., Rep., ii. 18, 912; v. 649; Arm., i. 972; 
ii. 467 ; iii. 855 ; iv. 657. 

® L., Spec., ed. 1, 431 . — Michx., FI. Bor.- 
Am., i. 299, t. 27 . — Lamk., Bict., vi. 249 ; 
Suppl., iv. 696; III., t. 441, fig. 8 .— Nebtl., 
Pot., 16, 1. 1. — DC., Prodr,, ii. 568. — Toee. & 
Ge., FI. N. Amer., i. 449. — £edl., Gen., n. 
6359. — The carpels are sometimes very nume- 
rous in these plants. They are said to become 
acbenes ; but we have seen that in several spe- 
cies, they become nearly as fleshy when ripe as 
in our indigenous Brambles. 
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Geum, Averts; Fr., BenrAte — figs. 432-434) has alto- 

gether the flower of Potentilla, the same receptacle, the same 
calycle, the same valvate calyx, and the same organization of 
the corolla, the androceum, the disk, and the outer parts ; but the 


Geum wrhanum {Herb Bennet). 



Fi&. 432, 
Branch. 


ovary of each carpel contains one erect basilar ovule, while that of the 
Potentils is descending ; yet strange to say, the micropyle of this 
ovule, though inferior, still looks outwards’ (fig. 436). In Geum 
proper the style is inserted at or very near the apex of the ovary, and 
is once or twice bent on itself before terminating in a stigmatiferous 


> Geum L., Gen,, n. 686.— J., G^en., 888.— 
Gjbbtn., FrucL, i. 861, t. 74.— Lams:., Diet, 
i. 398; Suppl., i. 616; III,, t. 448,— DC., 
Brodr,, ii. 560.— Space, Suit ^ Buffon, i. 
479.— Endl., Gen,, n, 6886. — Patse, Or- 
Sfanog,, 601, t. c, figa. 1-22.— B. H., Gen,, 
619, n. U,—Cafyopijfllata T., Inti,, 21H, t. 


161. — A3>anb., Ibm, dee PI,, ii. 296 . — Moenoe, 
Meth,, 661. 

* It has only one ooat, and is at first descending 
while it still consists of only a naked nucleus. 
Ptetfy frequently it so happens that we find two 
ovules in the ovary^ of wMoh one alone is fi»tUe 
and wdl develq»ed. 4 
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head, and is glabrous or nearly so ; while in Sieversia' wrongly made 
into a distinct genus, it is straight, and elongates into a slender 
rod, covered with long hairs after fertilization. The multiple fruit 
consists of numerous achenes, surmounted by the persistent styles, 
and borne on a common more or less elongated column, representing 
the top of the floral axis. In each achene is an erect seed, whose 
membranous coats inclose an exalbuminous embryo, with its radicle 
inferior. Gemn consists of perennial herbs, whose growth recalls 
the Strawberries and Potentils. Their leaves possess two lateral 
petiolary stipules and are imparipinnate, or pinnatisect towards the 
base of the stem. The flowers are solitary, or clustered in often 
few-flowered cymes on a common peduncle. 

The Siberian plant that has been designated Coluria^ is only a 
Geum, whose styles are articulated at the base and fall off the 
achenes in the fruit.® Waldstei/iia* (figs. 433, 434) presents the same 
peculiarity, and has, moreover, the flowers of CoJiiria^ but the 
number of carpels is reduced ; there are often only five or six, and 
one species® cultivated in our gardens has usually only two or 


* W., Berl. Mag,, v, 398. — R. Bb., Parr, 
First Voy,, App„ 286, t. c. — Cham. & Schltl., 
Linn<Ba,i \,^, — Endl., Gen.,n. 6384 . — Buchavea 
Reich., Conspect,, 167 . — Adamsia Fisch., ex 
Endl., loc. cit, — Oreogewn See., DC., Prodr,, 
ii. 553. 

* R. Be., Parr, First Toy,, App., 276, not. 
— Bge., Ledeb, FI, Alt,, ii. 262. — Endl., Gen,, 
n. 6388.— B. H., Gsn., 619, n. 4/Q.--~Laxmannia 
Fisoh., ex Ledeb., loc. cit. — Geum Laxmanni 
OiBBTN., Fruet., i. 132, t. 74. — DC., Prodr,, ii. 
654, n. 28 (sect. Stictogeum Seb.). — G. poten- 
iilloides Ait., Hort, Kew,, ed. 1, v. 2, 219. — 
Dryas geoides Pall., It,, iii. 872, t. v. fig. 1, 
B,C. 

* The base of the carpels is also articulated 
with the receptacle. In the cultivated plant 
there are sometimes two equally developed 
omlee in each carpel, even at maturity. 

^ W., N, VerK Berl, Natur, Freund,, ii. 106, 
t. 4, fig. 1; Spec,, iL 1007. — Waldst. k Kit., 
jpioaf. Hungar, Bar,, t. 77 — Nestl., Pot., 17, 
t. L^DC., Prodr., ii. 666. — Space, Suit, d 
Bujpm, 1. 481. — Endl., Chn,, n. 6382. — B, H., 
Gmn 610, n. 46 . — Chmaropsis L. C. Rich., 
KbstLh 16, 1. 1. — DC., Prodr*, ii. 556. — 
Sxx>L., II, 6888 (ex part.). 

Oroides Ice, eU, — Lodd., Bot. 
M., t. 4B2^.Bef. 2595. Itisape- 

iw^hedb^ whoieidilMml^^ with alter- 
nate leavee or th^ mti, and w^h adventitioiie 


roots. In the spring this rhizome elongates by 
its superior extremity, which gradually rises ver- 
tically. This part l^ars new leaves, dilated and 
sheathing at the base of the petiole, but with- 
out true stipules. Axillary to these are leafy 
branches or infiorescences. The fioriferous 
branches bear first some leaves, which here pos- 
sess distinct stipules, and then alternate bracts. 
A single flower of the first generation terminates 
the axis ; then arises firom the axil of each of the 
braces below it a secondary axis, also terminated 
by a flower, and itself bearing an axis of the third 
order. Thus the inflorescence is analogous to that 
of Geum proper, a terminal panicle of alternate 
uniparous few-flowered cymes. In the flower we 
have a calycle whose leaves may be deduplicated, 
a valvate calyx, and an imbricated corolla. The 
petals have at the base a little glandular nectary 
bounded internally by a scale very much like 
that on the petals of several Crowfoots. There 
are from thirty to forty stamens. In the former 
case five are superposed to the sepals, and the 
rest are in five groups of five each in front of 
the petals. The interior of the receptacle is 
lined by a glandular disk, first of all forming a 
festoon projecting to the foot of each of the in- 
nermost petals, and then becoming thinner and 
extending to above the insertion of the corolla. 
The bottom of the receptacle rises up into a 
slender ookimn as in Geum ; but instead of being 
smooth or {fitted, it divides at the apex into two 



BOSACE^. 


367 


three. From Geum, however, we cannot separate Coluria, because 
of its articulated style, nor Wcddsteinia on account of the reduced 
number of its carpels, since we do not distinguish Horkelia or Sibbaldia 
and Ivesia respectively, presenting as they do these characters, from 


Qeum Waldsteima. 



Fig. 433. Fig. 434. 

Flower. Longitudinal section of flower. 


Potentilla. In this genus Geum we must also retain Stylipm vernus' 
a small- flowered North American plant, in which the calycle dis- 
appears entirely, or is only represented by five very minute glands 
alternating with the sepals. The same thing occurs in some of the 
known species* of the section Wcddsteinia. Thus marked out, the 
genus Geum includes about thirty-five species,’ from the cold and 
temperate regions of all parts of the world, but more abundant in 
the northern hemisphere. 

The genus Dry as* (fig. 435), which has often given the group now 
under consideration the tribal name of Dryadeee* has altogether the 
sexual organs' and fruit of the section Sieversia of Geum ; but the 


or three branches, as many as there are carpels. 
Each ovary is articulated with the top of this 
branch and the style itself is articulated at its 
base, as in Colwria, The ovule is that of Geum 
proper. 

^ Rafin., Neogen, (1825), 3, ex Tobe. & Gb., 
£1. N, Amer.f i. 422 .— vernum Toek. & 
Ge., loo, cit. 

* DC., loc, cit, — Toee. & Ge., FI. N. Amer,, 
i. 426. — A. Geat, Man. of £ot., ed. v. 163. — 
Chapm., FI. S. Umt.-StateSf 123. — Walp., 
Mep., ii. 46.— Hook., Zccm., t. 76; Bot, Mag., 
1. 1567, 2595. 

* DC., Prodr,, ii. 660, 666. — Geen. & Qodb., 
FI. deFr,, 1,^19. — Boiss., Vog. F8p„t.&S. — Tobe. 
& Ge., FI, N, Amer,, i. 420. — A. Geat, Mem, of 
Bot„ ed. V. 161; PI. Fendler., 40. — Chaph., 
FI. 8, Unit. •States, 123. — C. Gat, FI. Chil., ix. 
276. — Weed., CUor. And,, ii. 235. — Hook. F., 
FI, Antarct., ii. 262 ; Handh, of N.-Zeal, FI,, 


65. — Benth., FI. Austral., ii. 427. — Haet., 
Thes. Cap., t. 18. — Habv. & SoND., JF?. Cap., 
ii. 289. — Walp., Bep., ii. 46; v. 656 ; Awn., i. 
912.— Bot. Beg., t. 1088, 1348. 

^ L., Gev., n. 637. — J., Gen., 338. — Gieetk., 
Fruct., i. 352, t. 74. — Lame., Biot., ii. 329; 
Suppl., li. 625; III., t. 448. — Nestl., Pot,, 
16. — DC., Prodr., ii, 649. — Space, Suit, d 
Buffon, i. 477. — Endl., Gen., n. 6389. — B. H., 
Gen., 618, n. 42. — Chameedrys Clus., Hist., 
ii. 851, ex Adans., Fam. des PI., ii. 295. 

* Ventl., Tahl,, Hi, 849. — Enel., op, oU„ 
1241. — fcudrgadsiB Toee. & Gb., FI. N, Amer,, 
i. 426. 

® B. octopetdla L. 717) has very 

numerous stamens, as in most species of Geum, 
The filaments, indexed in the bud, are inserted 
on the margin of the glandular coloured disk 
lining the reoeptaole. The carpels are very nume* 
rtms, and like those of Sieeersia (fig. 486). The 
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calyx and corolla consist of eight or nine leaves apiece ; the achenes 
are sessile, and the solitary flowers are borne on erect terminal 
peduncles. Only two species are known, from arctic, 
oetopetaia, alpine and temperate districts of the northern hemi- 
sphere they are undershrubs, with pretty thick stems, 
which rise to no great height, but are usually prostrate 
and ramified, bearing short branches with alternate, 
simple, very polymorphous leaves, possessing two lateral 
petiolary stipules. 

Cowania and Fallugia have also the sessile achenes 
surmounted by long feathery styles of Dryas or Sieversia ; 
but have quite different vegetative organs. They are 
true erect very bushy shrubs, found in North America, 
Mexico, and California. Cowania^ of which three 
species have been described, has hermaphrodite or poly- 
gamous flowers with the receptacle of Bosa, covered 
externally, like the calyx, with capitate glandular hairs ; 
five unequal quincunciaUy imbricated sepals, and five im- 
bricated petals alternating with these; and a large number 
of stamens inserted in the throat of the receptacle, 
above the thick edge of a glandular disk lining the inside 
of the sac. The carpels are five in number, or more 
frequently indefinite, inserted in the bottom of the 
receptacular sac, and each containing an erect ovule. 
Each fruit contains a seed with a fleshy embiyo, sur- 
rounded by a thin layer of albumen. The flowers are 
solitary and sessile, terminating the short branches 
which are covered by numerous alternate leaves, each 
Fio. 4S6. which possesses two lateral petiolary stipules entire, 

C»rpel opened. ^ .i j iv/tt??-. 

or more or less deeply notched or lobed. Fallugia, 
of which only one species is known, has the calyx of Cowania, 

miy cdntaiof one ovule which is incompletely Brit, FI, Oard,, ser. 2, vii. t. 400 . — Tobb. & 
aiuitmpoiie, io that iti hilnm ii higher-up than GB.»ap. Wippl. — B. H., 

iti ttieropylei it has only one coat. The stigma- 618, n. 41. — GHreggia Ekoelh., Bot, WUUz, 
tlftvous fiortramity of the style is scarcely dilated. Exped., 80, not. 

* Hoox., Exoi. Flor., t. 220 ; Bot, Mag,, t, • Endl., &en,, n. 6886 . — ^Tobb., Emor, Bep,, 

k Godb., FI, d$Fr„\, 618. — t.2. — Tobb. & Gb., ap. 164 (28). 

“WjkSst; Ii 49 ; Aon,, i. 286. — H. B., &en,, 618, n. 48. — Sievertia para^ 

* D<nf, Tram. Zkm, Soe,, xiv. 674, 22, doxa Dok, Tram, Lim. 8oc,, xiv. 676, t. 22, 

^ Gm,, t 6887. — Swtbbt, flg.7-10. 
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but with a calycle ; the ovary and androceura are identical, 
the disk is covered with hairs, and the carpels are seated on a 
central prominence of the receptacle. The leaves are irregularly 
lobed or pinnatifid, and the flowers are borne on long slender 
peduncles ; these are sometimes solitary, sometimes accompanied 
by lateral younger flowers, also borne on long axes, on which we 
find but a few scattered bracts. Thus the two genera Cowania and 
Fallugia are only separated by characters of very little value.’ 

Chamcebatia^ may be considered as Geum or Cowania with a uni- 
carpellary gynseceum. The floral receptacle forms a pretty deep 
cup, lined by a thin downy disk and covered externally with capitate 
glandular hairs. On its rim are inserted five valvate sepals, and 
five alternating petals, imbricated in the bud. The stamens are 
indefinite, inserted within the perianth,’ with free filaments inflexed 
in the bud, and introrse two-celled anthers. The flower is, then, 
also nearly that of the Brambles ; but the gynseceum only consists of 
one nearly central carpel. The unilocular ovary is swollen on one 
side, and is traversed on the opposite side by a vertical groove,’ con- 
tinued the whole length of the terminal style surmounting the 
ovary. The thick edges of this groove are everted for nearly the 
whole length of the style, and are covered with stigmatic tissue. 
At the base of the ovary is a short placenta bearing a single erect 
anatropous ovule, whose raphe looks towards the above-mentioned 
groove, while the micropyle is inferior and dorsal as in Geum. The 
fruit is an achene with a coriaceous pericarp, surrounded by the^ 
receptacular sac. The seed is ascending, and attached by a broad 
umbilicus ; it contains within its thick spongy coats a fleshy embryo, 
with its radicle inferior, and surrounded by a thin layer of albumen. 
The only known species of this genus’ is a little shrub with odo- 
riferous organs covered with glandular hairs. The leaves are alter- 


' And, were it not for the consistency of their 
stems, no one would have dreamed of separating 
them from Geum, towards which Dr^as already 
afforded a passage, so to say, with its thick rhi- 
zome and its smaller and simpler leaves. It would 
be no more strange to recognise the species of 
Cowania and Fallugia as belonging to the genus 
Geum, than to consider Foteniilla frutioosa and 
the allied woody species as meml^rs of Poten^ 
tilla, 

* Benth., Plant. Hartweg., 308. — B. H., 
Gen., 617, n. 39. 

VOL. I. 


® They are shorter and inserted lower down 
the receptacular cup as they are more in- 
ternal. 

^ In the fresh dower 1 have seen that the 
lips of this groove are in contact but without 
any cohesion; so that they may be separated 
without any breach of tissue. 

* C.foliolosa Benth., loo. «7.-— Hook., Pot. 
Mag., t, 6171 . — Heb., Sortie. Franq. (1861), 
t. ii. — Tobb», Plant, Fremont., t. vi. — Toeb. & 
Gb., ap. Wippl. Fx^d., 164 (28). 

B B 
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nate, stipulate, glandular, tripinnatisect, with very numerous 
pinnules, glandular at their apices. The flowers, accompanied by 
glandular bracts, are collected into little cymes terminating the 
branches. 

JPurshia^ in habit and foliage nearly resembles Coioania, and not 
certain species of JPotentillas as is the case with ChamcRhatia ; still the 
flowers are very like those of the last-named genus : the same 
perianth, the same external capitate hairs, the same gynaeceum, with 
its peculiar stigma formed of papillae scattered over the everted 
lips of the longitudinal groove of the style, the same ovule with 
its ventral raphe and its interior dorsal micropyle. The sepals 
and petals are imbricated in the bud, and the dry fruit, partly sur- 
rounded by the hardened receptacle, contains a single seed with 
thin albumen and an erect embryo whose radicle is inferior.® But 
the androceum of Purshia contains a far lower number of stamens ; 
there are usually only from twenty to thirty ; the receptacle on 
whose edges they are seated is much more elongated, like a comet 
or a narrow funnel; and the alternate leaves are small, serrate, 
simple, and cuneiform, or tridentate, tritid, or even pinnatifid, with 
two little adnate stipules at the base of the petiole. The only known 
species,® which grows in the Bocky Mountains, has the appearance 
of a little much-branched Cotoneaster. Its flowers are sessile, axillary 
and terminal. 

Cercocarpus* (figs. 436, 437) also consists of shrubs or under- 
shrubs, in habit and foliage recalling certain species of Cowania. 
The hermaphrodite flowers are constructed on the same general 
type as in the two preceding genera ; the gynseceum, too, is reduced 
to a single carpel whose ovary contains a single nearly basilar ovule, 
with its raphe ventral. But there are no petals, and the receptacle 
presents considerable modifications in the conformation of its 
different parts. It is like a narrow vase, much elongated, and 


* DC., Tram^IAnn, 8oc,, xii. 167; Prod/r,, ii. 
641 . — Hook., FI, Bor,-Amer,, i. 170, t. 68. — 
Lixdl., Boi, Beg.t t. 1446 . — Ekdl., Oen,, n. 
6880 . — Toeb. & Gb., FI. N, Amer,, i. 428. — 
B. H., €hn., 617, n. 87. — Tigarea ^esh., FI, 
F. Am 0 r.f L 888, t. 16 (noc Aitbl.). — Kmzia 
SVBXiro., 8gH, Veg„ ii. 475 (nee Reich.). 

* The teeU is thick, bladdsh, and shining, 
and almort apongy internally. Behtham A 
Hookbb remark that this organisation, which 


is exceptional in the FragarieeSt would seem to 
bring Purshia near certain Spireecs, 

* P, trident ata DC., loc, cit, — Tigarea tri- 
dentata PuBBH. 

^ H. B. K., Nov, Gen, et Spec,, vi. 188, t. 
669. — DC., Prodr,, ii. 689 — Tobe. & Ge., FI, 
N, Amer,, i. 427. — Hoox., loon,, t. 822-824. — 
Endl., Gen,, n. 6881. — B. H., Gen,, 618, n. 40. 
•^Beriolonia Se88. A M 09 ., ex DC., loc, cit, 
(nee Spbeko., nec ! 
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gradually tapering into a long linear neck, which near the mouth 
suddenly expands into a broad cupule, on whose edges are seated 
the sepals and stamens. Of the former there are five or six, at first 
imbricated in the bud.' The 


latter are from fifteen to thirty 
in number, arranged in verticils, 
each stamen composed of a free 
filament and an introrse two- 
celled anther dehiscing lon- 
gitudinally. The receptacular 
cupule is lined by a very thin 
layer of glandular tissue. In 
the very bottom of the re- 
ceptacle is inserted the gynm- 
ceum, whose free ovary tapers 
above into a slender style, 
which passes out of the 
narrow mouth of the recep- 
tacle to end in a slight stigma- 
tiferous dilatation. After fer- 
tilization the gynaeceum goes 
on enlarging, and the style 
goes on elongating, and then 
lifts up and carries with it the 
upper part of the receptacle 


Cercocarput fothergiUoides. 



Fig. 436. Fig. 437. 


which comes off (fig. 436) Flower after rupture 

^ ill i ^ receptacle. 

irom the lower part near the 


Longitudinal section 
of flower. 


base of the neck, and leaves it persisting like a narrow flask around 
the fruit. This is a coriaceous achene with an elongated seed, 
whose straight embryo has its radicle inferior. The persistent style 
forms a long feathery column, owing to the great development of 
the hairs which covered it. Of this genus five or six species are 
known, trees or shrubs from California and Mexico,’ with simple, 


alternate, thick, petiolate leaves, possessing an entire or dentate 
blade, with prominent, oblique, parallel ribs, so as often to re- 
call those of the Hornbeam or Alder ; their petioles have two 


’ They early become valvate, and finally their • Tons. & Gn., FI., Uc. eit.-, Wippl. Ssp. 
edges cease to touch . 164.— Walf., ii. 46 ; Ann,, iv. 66b. 

BB 'Z 
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lateral adnate stipules. The flowers are axillary or terminal, sessile 
or shortly pedicellate, solitary or collected into short spikes of cymes. 

With a habit and leaves analogous to those of several plants of 
the genera we have just studied, Coleogyne'^ has the characters of 
PotenfUla in the structure of its gynseceum and the direction of its 
ovule; so that we may say that it is to the latter genus what 
Chamabatia, Purshia, and Cercocarpua are to Geum. Its hermaphro- 
dite flowers have a tubular receptacle lined by a glandular tissue 
covered with hairs. On the rim of the tube is inserted a calyx of 
five unequal imbricated leaves.® The androceum consists of an inde- 
finite number of stamens, whose filaments are inserted, not only on the 
receptacular cup,* but also on the sheath surrounding the gynseceum ; 
the introrse two-celled anthers dehisce longitudinally. The unilocular 
ovary is inserted, as in Purshia, in the bottom of the receptacle ; and 
about half-way up its ventral angle^ arises a tortuous style, more or 
less bent on itself near the base. Along the ventral edge of the 
ovary and the whole length of the style, is a vertical groove ; the 
edges of its stylar portion are thickened and everted, and covered 
with stigmatic papillae. Attached to the wall of the ovary, on a level 
with the insertion of the style, is a descending, incompletely ana- 
tropous ovule, whose micropyle looks upwards and outwards, so that 
in the seed, which is as yet unknown, the radicle must be superior. 
Around and above the ovary the disk is prolonged, nearly as in Rhodo- 
typus (p. 361), into a sort of sheath, whose finely laciniate or ciliate 
mouth* gives passage to the upper part of the style.* The only 
known species of this genus^ is a Californian shrub,* possessing 
little alternate simple appressed petiolate hairy leaves," with two 
lateral adnate stipules. The flowers are solitary terminal, with a few 
lobed imbricated bracts at the base. 


* Tobb., Fremont., 8, t. iv. — B. H., 

Chn., 617, u. 38. 

* Thi# calyx is the same as in Furehia, When 
it has only four petals their prefioration is alter- 
native-imbricate. 

* Towards its lower part, but still certainly 
parigynons. 

^ The style is inserted here, and after first 
desoending a little way in the bnd, rises np and 
heoonies TertioaL The surface of the ovary is 
someirhat nneren and tuberoulated, and aWe 
the inserrion the style, as in Adeno^toma, 

* The tlsme of this opening is papillose, like a 
stiffflMftie soffiMe. Sevend stamens are inserted 


as above stated towards the base of the outer 
surface of the sheath. Its inner surface is co- 
vered with long erect liairs. 

* This also presents a longitudinal ventral 
groove, whose thickened everted lips bear stig- 
matic papillse. 

^ C. ramoiunma Tore., loc. cit — Walt., 
Ann., iv. 641. 

8 « Frutex habitu Krameriss'' (Tobb.). The 
habit is also near that of Furthia and some of 
the smaller Amygdalea, such as FnvpUotocladmi. 
Here and there the branches end in spines. 

* Some of these am what are o^ed JfaZ- 
pighiaceoue. 



B08ACEM 


373 


At the end of this series we put a genus which, though hitherto 
referred to Spiraa, appears to us iu all important characters closely 
analogous to Purshia and Coleogyne. The flowers of Adenostoma' 
(fig. 438 ) are small and hermaphrodite ; the receptacle is like an 
elongated cornet, traversed externally by 
prominent vertical ribs, and lined by a 
layer of glandular tissue with a festooned 
thickened edge. On the borders of the mouth 
of the receptacle are inserted the perianth 
and androceum, while the gynseceum is in- 
serted in the bottom of its cavity. There 
are five sepals, imbricated in the bud, as 
are the five petals. The stamens are from 
seven or eight to fifteen or twenty in 
number, arranged in whorls like those of so 
many other Rosacea, and each consisting of a 
free filament indexed in the bud, and an introrse two-celled anther, 
whose connective is thickened, and which dehisces longitudinally. 
The gynseceum consists of a single free carpel, with a shortly stipitate 
one-celled ovary, containing one or two descending collateral 
anatropous ovules, whose micropyles are superior and dorsal, and 
which are inserted on a parietal placenta. The summit of the 
ovary is unequally gibbous,^ and covered on one side with hairs ; 
near it is inserted the style, which here first forms one bend and 
then ascends, finally terminating in a more or less oblique stig- 
matiferous dilatation. The fruit is an achene, surrounded by the 
hard persistent receptacle. Two species of Adenostovna are known, 
bushy shrubs of Heath-like habit’ from California, with narrow 
coriaceous alternate leaves, solitary or fascicled, possessing two little 
lateral stipules. The flowers are collected into glomeruli in the 
axils of the leaves or the bracts which replace them towards the 
summit of the branch ; so that the whole inflorescence forms a spike 
of glomeruli. 


Adenostoma fasciculatum. 



Fig. 438. 


Longitudinal section of flower. 


^ Hook. & Abk., Hot. Beech, Voy,, 139, 838, 
t. 30. — Enpl., Gen.y n. 6371. — 13. H., Qen,, 614, 
n. 26 (nec Bl.). 

* Especially in A,faeoiculata, In A. sparsi- 
folia it bears a nearly regular prominent ring 
near the insertion of the style ; above this are 


chiefly inserted the hairs covering its summit 
and persisting on the fruit, 

» Walp., Rep,, V. 655,— Torr., Bmor, Rep., 
63, t. 20 .— Tobr. & Ge., Jf^ippl- R^R-> 164 
(28). 
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IV. SPIEiEA SEEIES. 

(figs. 489-441) has regular polygamo-dioecious, or more 
frequently hermaphrodite flowers. In the woody species with per- 
fect flowers, largely cultivated in our gardens, such as 8. lanceolata? 
we find a flattened cup-shaped receptacle, lined with glandular tissue. 


Sptraa lanceolaia. 



Fig. 439. Fig. 441. 

Branch. Diagram. 


and bearing on its edges the perianth and androceum ; while the 
gynseceum is inserted right at the bottom. The calyx consists of 
five valvate sepals, and the corolla of as many alternating sessile im- 
bricated or contorted petals. The stamens are twenty in number, 
arranged in three whorls. Five are superposed to the sepals, five to 


* J^iraa T., InstU.^ 618, t. 889. — L., Gen,^ 293, t. 150. — Barha Capra T., op, ciY., 266, 
o« 080 . — Ada:wb., "Fam, des FI., ii. 295. — J., t. 141. — Eriogyna Hook., FI, Bor,’Amer,, i. 

889. — G.»btn., Fruct., i. 337, t. 69. — 255, t. 88. — Luetkea Bong., Mem. Acad, 5^.- 
IiAldt., IHet .9 vii. 848; Suppl., v. 221; t. Fetersh,, vi. %4r, ii. 130, t. 2 . — Endl., Oen.^ n. 
489.-^aicbb88., Monogr, du G, Spirroa, Am, Sc, 4686. 

224, 1. 16-17, 25-^27.-~8eb., in DC., » Poie., Diet, vii. 864, n. 16.— See., Frodr., 
jPnwJr.,ii.641.--'SPACH, Jffa/fbn, i.430. — n. 7.— S', cantomensis Loub*, FI. Cook., 322 

jSEDou, Gm,t n. 6891. — Patee, Organog,, 496, (ex Cahbbsb., loc. oit., 866, t. 26).— S. EeeveH 
U di.— B. B*f Gen., 611, n. T., Linel. 

op. eU., M, t \^\.-^FkUpendnla T., op. cit„ 
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the petals, and the other ten are placed one on either side of each 
of the latter set. Every stamen consists of a free filament, indexed 
in the bud, and an introrse two-celled anther, dehiscing longitudinally.* 
The edge of the disk projects internally to the androceum into ten 
more or less prominent glandular lobes, two superposed to each sepal. 
The gynseceum consists of five carpels, each superposed to a petal (fig. 
441), and composed of a free one-celled ovary tapering above into a 
style which is slightly dilated at the tip and covered with stigmatic 
papillae. In the internal angle of the ovary* is a longitudinal placenta 
with two lips, each bearing an indefinite number of horizontal or 
obliquely descending anatropous ovules.* The multiple fruit consists 
of five many-seeded folhcles, surrounded by the persistent receptacle 
and calyx. The seed contains within its membranous coats a fleshy 
exalbuminous embryo. AU the species of Spiraa analogous to the 
one just studied,* representing the most perfect types of the 
genus, possess alternate simple stipulate or exstipulate leaves, and 
corymbose flowers.* But of about fifty species of this genus there 
are many, which, with the general organization of those we know, 
present in several of the floral organs various modifications which it 
is now our duty to mention. 

The flowers are sometimes tetramerous.* The form of the recep- 
tacle may vary somewhat ; it may be pouched or bell-shaped, or it 
may form a shallow cupule ; it is very rarely like a long tube or 
an inverted cone." The {estivation of the sepals may be imbricate. 
There are pretty often as many as twenty-five or thirty stamens, 
and in some few cases more.* There are rarely less than fifteen.* 


' The pollen of «everHl species of Spircsa has 
been described by H. Moul {Ann. Sc, Nat., s^r. 
2f iii. 340) as consisting of ovoidal papillate 
grains with three grooves ; in water they are 
spherical, with three bands ; the species were S. 
Ulmaria, S. sorbifolia, S. oppositifolia, and S, 
Filipendula (without papilla?). 

2 They have only a single coat in this species, 
as in several others that I have examined; it 
would be worth while to study all the cultivated 
SpircBas from this point of view. 

® They form the two sections Chamadryon 
(See., op. citf 542) and Spircma (See., op. cit,, 
644), united by Endliohee {loc. cit., b) into a 
single one. 

^ Or they may be in usually short racemes. In 
S. lanceolata, as in many other species, the pe- 
dicel does not appear to spring from the axil of 
a bract, for this is not found on the chief axis. 


below the insertion of the pedicel, but some 
way up the latter, which was at first axillary 
to it and has carried it up; sometimes the 
bract is even close against the base of the 
flower. 

^ Sometimes they have six sepals and six petals, 
or even more, as in 8 . JFilipendula, which bus 
often seven, eight, or nine petals. 

® “ In S. parvifolia Benth., specie admodum 
singular i, caVycis tubus obconicus est, lobis 
exacte valvatis** (B. H., G-en., 612.) 

^ Either because there are five in front of 
each petal (where we only found three in S. Ian* 
ceoloita), or because there are two or three in 
front of each sepal instead of only one. 

® In JSrioyyna, which we were the first 
(Ad<msonia, vi. 6) to place near Spinea, the 
stamens have been said to cohere by the bus^ of 
their filaments. This is not constant, and is in 
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The disk lining the receptacle is sometimes thin and inconspicuous ; 
again, the glands, into which, as we have seen, its edge is split, may- 
become very prominent ; they may be quite free or united in pairs. 
This disk usually stops abruptly below the insertion of the stamens ; 
but in several herbaceous species the stamens are inserted, not only 
within its edges, but all over its surface, right down from the base of 
the perianth to near the insertion of the gynseceum.' The number 
and position of the carpels are very variable ; they may be equal in 
number to the petals and superposed to them, as above ; or double 
their number, half being superposed to the sepals.’ But, strange to 
say, those in front of the petals may then disappear, leaving only 
those superposed to the sepals.® Finally, their number may be in- 
definite, or it may diminish to less than four or five, and even be 
reduced to one or two.® Barely are the carpels not quite free from 
each other, and sometimes the organic apex of the receptacle will even 
rise up into a little cone and separate the ovaries.® But sometimes 
the latter are all united for a variable height, so that a transverse 
section of the lower part of the gynseceum will show a single several- 
celled ovary with axile placentation.® The ovules are not invariably 
indefinite, and horizontal or only slightly descending. There are 
sometimes only two, or even a single one,’ descending and completely 
or nearly anatropous, with the micropyle upwards and outwards. 


any case so iU>marked that it is not worth while 
to take it into consideration. The floral bracts 
are here carried up very high on their axillary 
pedicels. 

^ Thus« in S. lohata the stamens are inserted 
as above, over the whole surface of the recep- 
tacular disk. In S. 'Ulmcvria^ Vauohee has de- 
nied the existence of a disk, and supposed that 
the stamens were hypogynous. But they are 
inserted on the periphery of the receptacular 
sac, and there is a yellowish disk with its frilled 
edge just internal to their insertion. In B. FiH- 
pendula the stamens are placed at different 
heights on the inner surface of the receptacle. 
But the outermost are inserted a good way below 
the petals. The latter have articulated bases each 
eeat^ just in the bottom of the sinus between 
two ai^'acent sepals. The shallow receptacle of 
8. Aruncut is lined by a glandular disk, whose 
edges are indistinctly lobed ; but there are none 
of the prominent isolated or geminate marginal 
glatids found in most of the other species. In 
8, 9 orh^oUa the margins of the intra-receptacular 
glandu^r nearly entire, as they often 

are In Mriogyna. 

* There are as many as fifteen in 8, FUi- 


pendula. S, lohata has often eight or nine 
carpels, with a tetramerous perianth. 

® In 8, Lindleyana, for instance, as pointed 
out by Kcbpek. This also occurs in 8. sorhi- 
folia, the type of the section Borharia (See., 
loc, cit., 545), or Schizonotus (Lindl., Wall, 
Cat., n. 703). 

^ As in 8. Arwncus, the type of the section 
Aruncus (See., loc. cit., 545), which, however, has 
more frequently three or four ; also in the allied 
species, which are most probably only forms of this. 
These plants have usually unisexual flowers. 

® This is pretty well marked in 8. Filipendula, 
deewmheyts, &c. 

® The species where this union takes place to 
its fullest extent is 8. Lindleyana, whose ovary 
in this respect recalls that of Vauqttelinia, while 
its carpels are also altcrnipetalous ; so that 8. 
Lindleyana links Vauquelinia and Bpircea, 
More frequently the carpels of the latter genus are 
only united for a very little way above the base. 

7 There are usually only two in 8. Filipen^ 
dula, and they become almost superposed. 8. 
Arwncus, ItBvigata, &c., have often two pairs of 
descending ovules. 8. lobaia has two ovules, or 
more rarely a single one, 
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Again one may rise up and become obliquel}’ ascending, with its 
micropyle downwards and inwards. The fruit consists of a variable 
number of follicles or pods,* and the seeds’ contain within their 
membranous coats a fleshy embryo, either exalbuminous, or more 
rarely surrounded by a thin layer of cellular tissue.’ In this 
genus we also find great variations in habit, vegetative organs, 
and inflorescence. It consists of shrubs, undershrubs, or herbs, 
sometimes very humble.* The leaves are alternate, simple, and entire, 
or lobed, pinnate, or even decompound. The petiole is accompanied 
by free or adnate lateral stipules, which may, as we have seen, be 
altogether absent. The flowers are , axillary or terminal, in simple 
or compound racemes, spikes, or corymbs, or in clusters of pluri- 
parous or even uniparous cymes.’ Species of this genus are to be 
found ill nearly all the cold and temperate regions of the northern 
hemisphere.’ 

Sjjiraa trifolialdJ (fig. 442) has become the type of the genus 
Gillenia^ whose hermaphrodite flower possesses a tubular receptacle, 
somewhat contracted at the mouth, near which are inserted the 
calyx and androceum. The calyx consists of five quincuncial sepals,® 
and the corolla of five long alternating petals contorted in the bud. 


* Some fruits are even indehiseent. Those of 
S. Ulmaria are rolled up like a cainpylotropons 
seed. 

* They become quite ascending in certain 
species, such as S. Lindleyana. Those of S. 
Arunc‘iis, though similar in other respects, are 
pendulous. The singular form of the ripe car- 
pels of /S'. Ulmaria causes the seeds to assume 
every possible direction. In none of these spe- 
cies is there albumen, which distinguishes S. 
Aruncus from Asttlbcy to which Treviranus has, 
how’ever, referred it {Bot. Zeit. (1855), 817). 

3 “ 7w S. \)wc\\^om...embryone strata tenui 
albuminis donato.” (B. H., Oen., 612.) 

* Several have even the habit of little cffispi- 
tose Saxi^iges, with a rosette of little simple 
entire leaves, without much distinction of blade, 
petiole, and sheath. We may cite S. {Petro- 
phytum) CfBspitosa Nftt, (ex Toeb. & Gb., Fi. 
N. Ainer.t 414), possessing simple or ramified 
racemes of flowers with long exserted stamens 
and an entire cupuliform disk. Friogyna has 
the laciniate trifid leaves of many herbaceous 
Saxifrages. The names, -S', sorbifolia, Ul~ 
mariay thalictroides, salicifoliat &c., show pretty 
clearly how great are the variations of habit and 
foliage in this genus. 

* The abortion of certain flowers of the cymes 
may be joined to the uplifting of the pedicels. 


producing the greatest abnormalities in the in- 
florescence. This is the case with S. Filipendula 
[Drop wort], a plant also remarkable for the swel- 
lings on its roots, from which it takes its name. 

® Camer., Z>e Ulmaria^ I7l7. — Wald. & 
Kit., pi. Bar. JIung.y t. 227.— Jacq., Hort. 
Tindob.y t. 88. — Pall., FI. Boss.y t. 27, 28. — 
Cambess., op. cit.y 355-385; Jacqfem., Voy. 
Bot.y t. 37. — H. B. K., Fov. Oen. et Spec., vi. 
185, t. 562.— Torr. & Gh., FI. N. Amer., i. 
413. — A. Quay, Man. fff Bot., ed. v. 149; PI. 
Wnght, Tex.y 54 ; PI. Fendl., 40. — Chapm., FI, 
S. Unit.- States, 120. — Wedd., Chlor. And., 
ii. 231. — Torr. & Gr., Wippl. Rep., 164 (27), t. 
V. — Benth., FI. Hongk., 105. — RoXB., FI. Ind., 
ii. 512. — Miq,., Ann. Mus. Lugd. Bat.,,\\\, 32; 
FI. Ind.-Bat., i. p. i, 389. — Bot. Reg., t. 1365; 
1840, t. 17; 1841, t. 4>.—-Bot. Mag., t. 5161, 
5165, 5169.— -Walp., Rep., ii. 49, 914; v. 657; 
Ann., i. 287 ; ii. 521 ; v. 666. 

' L., Spec., 702.— Cambess., Ann. Sc. Fat., 
ser. 1, i. 387, n. 33. — Bot. Mag., t. 489. 

* Mcench., Meth., Suppl., 286. — Nutt., 
Gen. Am., i. 307. — DC., Prodr., ii.546 . — Spaoh, 
SAt. d Buffon, i. 447. — Torb. & Gr., FI. F. 
Amer., i. 412 . — A. Gray, Man. of Bot., ed.v.,150. 
— Bndl., Qen„ n. 6393.— B. H., Oen., 613, n. 22. 

® The edges of the si’pals bear little sessile 
glands. 
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There are twenty stamens, echelonned in whorls on the upper part of 
the inside of the receptacular tube. The highest five stamens are 
exactly superposed to the sepals ; then come five superposed to the 
petals ; and there are again below these a third whorl of ten, one on 
either side of each of the latter set. These last may be absent, when 
the androceum will consist of only ten pieces. The filament of each 

Oillenia trifoliaia. 



Fig. 442. 

Branch. 

stamen is at first reflexed on the wall of the tube, towards which is 
turned the face of the anther ; but when the filament rises up, the anther 
becomes introrse ; it has two cells and dehisces longitudinally. The 
receptacular tube is lined by a layer of glandular tissue; in the 
bottom of this is inserted the gynseceum, consisting of five free 
altemipetalous carpels, each formed of a one-celled ovary, sur- 
mounted by a terminal style, stigmatiferous at the apex. In the 
internal angle of the ovary is a 'p1acenta,.bearing two rows of ascend- 
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ing anatropous ovules, whose micropyles look downwards and out- 
wards.’ The number of ovules in each row may be reduced to one 
or two. The fruit consists of five follicles, surrounded by the mem- 
branous receptacle ; each contains one or more seeds, with thick 
coats inclosing a fieshy embryo with its radicle inferior, surrounded 
by a thin layer of albumen. The only two known species of GiUenia 
are perennial herbs from North America.' From the subterranean 
rhizome arise each year the aerial branches covered with alternate 
trifoliolate leaves, whose stipules are ill-developed in the one species,* 
and very large in the other.'' Their flowers are in terminal clusters 
of few-flowered cymes. 

Neillic^ also comes very near Spiraa in some of its species, though 
it is very easy to distinguish and characterize the prototype of the 
genus, N. thyrdjlora^ Here the receptacle forms a long tube, in 
whose throat is inserted a calyx of five sepals, imbricated when 
young, and a corolla of as many little alternating petals, also origi- 
nally imbricated. The stamens, of which there are twenty or 
upwards, are arranged in whorls as in Spircea ; each stamen has a 
short filament indexed in the bud, and an introrse anther. The 
gynseceum consists of two free carpels, or more usually of a single 
one inserted in the bottom of the receptacle. These carpels resemble 
those of most species of Spireea, and the ovary contains a variable 
number of ovules inserted in two rows upon the internal angle.’ 
The fruit consists of one or two follicles," and the seeds contain in 
their coats a fleshy embryo, surrounded by an equally fleshy albu- 
men. To NeilUa proper botanists have added certain plants formerly 
held to constitute the section Physocarpui of Spirtea, the best known 
of which is 8. opulifoliaP In its flowers the receptacular tube is 
shorter and more everted than in 8 tliyrsiflora, with sometimes only 


^ There may be as many as four or six in each 
row. They have two coats. 

* Tokr. & Ge., FI. N. Amer., i. 418. — A. 
Gray, Mem. of JBot., ed. v. 150. — Chapm., FI, 
8. Unit, •‘States, 121. 

® Q, trifoUata Mcbkoh, loc, cit, — DC., 
Prodr,, n. 1. 

^ Q. stipulata, — Q, stipulacea Nittt., loc, 
cit, — DC., Prodr,, n. 2. — Spireea stipulata 
Mitehl., ex W., Fniim., i, 642. — PoiE., Diet,, 
Suppl., V. 221. — Cambess., op, cit,, 388, n. 34, 
t. 28. — 8, trifoUata var. incisa Pubsh., FI, Am, 
Sept,, ed.2,i. 343. 


* Don., Prodr. FI. Nepal., 228. — DC., 
Prodr,, ii. 546. — Endl., Qen,, n. 4644*. — Hook. 
F. & Thoms., Joum, lAnn, 8oo., ii. 76.— B. H., 
Qen,, 612, n. 19. — Adenilema Bl., Bijd/r,, 1121. 
— Enhl., Qen,, n. 4666. 

® Don., loc, cit. — DC., Prodr,, 647, n. 1. 

7 As in Qillenia, they possess two coats. 

* They are surroanded by the persistent calyx, 
covered with glandular hairs. 

* Cambess., op. cit,, 386. 

*0 L., Spec,, 702. — DC., Prodr., ii. 642, n. 1, 
— SPACH, Suit, d JBuffon, i. 431. 
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one or two carpels, sometimes three, four, or five. The fruit is here 
also a swollen follicle ; and the ovules, though less numerous than in 
N. thyrsiflora, are still arranged in two vertical rows. They are at 
first horizontal, but are afterwards displaced, so that as seeds some 
become ascending with the micropyle extrorse, while others are 
more or less descending.* Thus constituted, the genus Neillia in- 
cludes four or five species from India, the east and north® of Asia, 
and North America. These are bushy shrubs, with alternate 
simple dentate- or lobed leaves, possessing two large lateral, cadu- 
cous stipules. Their flowers are in racemes or corymbs, which may 
be simple or composed of alternate cymes. 

In Kerria^ the solitary terminal floral peduncle is swollen at the 
apex, with only a shallow pit on top for the insertion of the gynse- 
ceum ; while the low edges of this pit bear five persistent quin- 
cuncially imbricated sepals, five alternating shortly-unguiculate 
petals also imbricated* in the bud, and a large number of free sta- 
mens' consisting of slender filaments, at first flexuous, bearing in- 
trorse two-celled anthers, dehiscing longitudinally. The cup is lined 
with hairs and glandular tissue. The carpels are superposed to 
the sepals when they are of the number each consists of a free 
ovary, and a slender style inserted at a variable height on the 
internal angle, and truncate and stigmatiferous at the apex. Within 
the ovary, about half-way up the ventral angle, is inserted a single 
incompletely anatropous descending ovule,' whose micropyle looks 
upwards and outwards. The fruit consists of a variable number of 
achenes,' whose seeds possess an exalbuminous embryo with its 
radicle superior. Only one species of this genus is known, K. 
yu^onica' a shrub, cultivated in China and Japan from time imme- 


' There is r thin layer of albumen around the 
embryo. 

* Miq., FL Ind.^Bat.f i. p. i. 890 . — Hook. F. 
& Thoms., Journ. Linn, 8oc,, ii. 75. — Waxp., 
Ami,, iv. 669. 

* DC., Trans. Linn. Soc., xii. 156; Prodr., 
ii.541. — Spaoh, Suit, d Buffon,\. 429.— Endl., 
Gen., n. 6390.— B. H., Gen., 618, n 23. 

^ They are sometimeB contorted. 

* Theb arrangement and structure are the 
aame a« in the Boses; the inner stamens are 
far shorter than the outer ones. 

^ There are aometimes only four, sometimes, 
agidn, sIk or eight. 

? It haa only a single coat. 


® “ Achenia pa/rva, sicca, ca/rtilagineaP We 
have never seen them in any collection. Till 
quite recently the plant cultivated almost ex- 
clusively in our gardens has been the monstrosity 
ivith double sterile dowers, and the carpels often 
opened out and leafy. 

® DC., loc. cit. — SlEB. & Zroo., FI. Jap., 
183, t. 98. — Miq., Mus. Lugd. Bat., iii. 33. — 
Ruhus japonicus, L., Mant., 215. — Corchorus 
japonicus Thunbg., FI. Jap., 227. — W., Spec., 
ii. 1218. — PoiB., Diet., ii. 105. — Ande., Bot, 
Repos., t. 587. — Bot. Mag., t. 1296. — Spiraa 
japonica Desvx., M4m. Soc. lArm. Par., i. 26. 
— Cambess., Am. Sc. Nat., s^r. 1, i. 889.— 
Teito Jamma Buki Kjbmff., Amcen. Fxot., 844. 
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morial ; it has scaly buds, and simple alternate leaves, with lateral 
caducous stipules. 

In Japan has been found another plant, which has been made the 
type of a new genus, Bhodotypos its flower (fig. 443) is externally 
that of Kfrria, but differs markedly from it in internal organiza- 
tion. It is normally constructed on the quaternary type. Its re- 
ceptacle forms a broad shallow funnel ; on this are borne in order 
from below upwards (i. e., from centre to circumference) the gyn®- 
ceum, a peculiar disk, the androceum, and the perianth. The four 


Rhodotypos Tcerrioides. 



Fia. 443. 

Longitudinal section of flower. 


sepals are imbricated in the bud, and are accompanied by bracts 
which form a calycle, as in Fray aria or Potentilla. The alternating 
sepals are also imbricated in the bud, and resemble those of the 
Eose. The stamens are indefinite* in number, each formed of a free 
slender filament, and an introrse two-celled anther, dehiscing longi- 
tudinally. They are inserted over a large area, not only on the 
inner wall of the receptacle, but also on the outer surface of a disk, 
which forms a sort of roof covering in the whole of the ovarian 
portion of the gyn®ceum, and only allowing the larger portion of the 
styles to traverse the opening at its apex. The carpels are four in 
number,* superposed to the petals, and are lodged in the chamber 
formed below by the bottom of the receptacle, and above by the singu- 
lar disk of which we have just spoken. Each consists of a free ovary. 


1 SiEB. & Zuoo., Fh Jap.y 187, t. 99 . — Endl., 
n. 6393^ Suppl., ii. 96. — B. H., Gen,^ 613, 

n. 24. 

* They are originally arranged in four bundles, 
with the youngest elements innermost. The 
androceum may hence be considered as made up 
of four compound staminal leaves. 


* This is the normal number, like that of the 
sepals or petals. But just as these may be in- 
creased to five or six in cultivated flowers, so we 
may find as many as seven or eight carpels col- 
lected into a sort of head, recalling the norma 
fruit of Ruhw. 
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Bormonnted by a siyle which is stigmatiferous, but scarcely dilated, 
at the tip. In the ventral angle of each ovary is a placenta bearing 
two collateral, descending, incompletely anatropous ovules, with 
their micropyles upwards and outwards. The multiple fruit con- 
sists of five drupes or fewer,' with a membranous epicarp and a thin 
mesocarp, at first fleshy, later floury and friable. The stone is 
hard and one-seeded. Within the membranous seed-coats is con- 
tained a large fleshy embryo with its radicle superior, surrounded 
by a scanty albumen. The only known species of this genus is B. 
herrioides^ a shrub possessing opposite, petiolate, simple leaves, with 
two lateral stipules, just like those of Kerria. The flowers are 
solitary, terminal, and pedunculate. 

Nevimic^ is a shrub with apetalous hermaphrodite flowers. The 
receptacle forms a shallow cup, lined by glandular tissue, and bears 
on its edges a calyx of five large dentate leafy sepals, imbricated 
in the bud. The stamens are very numerous, inserted within the 
calyx, and analogous to those of Kerria and Bhodutypos. The gynse- ' 
ceum consists of four free sessile carpels,^ inserted towards the 
bottom of the receptacle, and each formed of a one-celled ovary, 
surmounted by a slender incurved style, nearly terminal, and stig- 
matiferous along the whole of its internal angle. Within the ventral 
angle of the ovary is a single descending nearly anatropous ovule, 
whose micropyle looks upwards and outwards. The fruit consists 
of one or more drupes with thin mesocarps, surrounded by the 
accrescent calyx. The embryo has a superior indexed radicle and 
flattened cotyledons, surrounded by fleshy albumen. N. alabamensid’ 
is the only known species of this genus, a glabrous shrub with the 
l'.£(bit of several species of Spircea. It has alternate simple" leaves 
with two little lateral stipules. Its flowers' are on rather long 
slender pedicels, forming, as it were, few- flowered umbels terminating 
the young branches. 

Finally, the genus Stephanandra^ may be defined as Spircea with a 


^ By abortion of one or more of the normal 
carpeU. But in cultivated plants we find ripe 
froita with a larger number of drupes (see p. 881, 
note S). 

• Sub* & Zrqc., loc, dt. — Walp., Eep,, v. 

Mug, Lugd, Bat,, Hi. 88. 

» A. Geay, Mgm, Amer, Acad,, n. ser., vi. 
(3IM) W 74 u^N 0 Diu 8 a B.H., Oen,, 618, n. 25. " 


^ More rarely two or three, 

* A. Gkay, loc. cit,, t. XXX. 

® “ Membranacea duplicatoserrata** 

^ They are said to be white, like those of 
Bhodotypos, 

* SiEB. & Zuoo., Abhand. dfUnch, Alead,, 
Hi. 739, t. 4, fig. 2 . — Eudl., Gen., n. 6892^ 
Suppl. iii. 102.— B. H., Gen., 612, ii. 20. 
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diplostemonous androceura and a unicarpellary gynaeceum. In fact, 
its flowers possess a campannlate receptacle, lined by a thin glandular 
disk, and bearing on its edges five sepals and five alternating petals 
(both sets imbricated), and ten stamens with introrse anthers super- 
posed to the perianth-leaves ; while in the bottom of its concavity 
is inserted the single carpel, whose one-celled ovary contains two 
ovules, at first descending,* placed side by side on a parietal pla- 
centa, and with their raphes towards it ; the style is terminal with 
a capitate stigma. The fruit is a follicle, enveloped in the persistent 
receptacle, and enclosing one or two ascending or descending seeds, 
which each contain an embryo with its radicle inferior or superior, 
and with orbicular cotyledons surrounded by a variable thickness of 
fleshy albumen. The only known species’ is a Japanese shrub with 
slender flexible branches, scaly leaf-buds, and alternate incised leaves, 
whose petiole has two lateral stipules at its base. The inflorescence 
consists of short racemes or sin)ple or compound corymbs of flowers, 
very like those of Prinsepia ; while in their unicarpellary gynseceum 
they come very close to those of the Prune<s generally ; so that 8te- 
phanandra among the Spireea represents a reduced type, like that of 
Purshia among the Fragariea, or Chamcemeles in the Pyrece. 


V. QUILLAJA SERIES. 

Quillaj(f (figs. 444-447) has regular dioecious or hermaphrodite 
flowers. In the hermaphrodite ones we find a pentamerous calyx 
and coroUa inserted on the circumference of a shallow concave recep- 
tacle. The sepals are valvate in aestivation, while the petals are 
imbricated ; but this can only be ascertained when young, for they 
are small and spathulate, and early cease touching. The receptacle is 
lined by a glandular disk, whose five lobes are prolonged along the 


* Later on they may becx)me transverse, witli 
their raphes inferior; or one of them may 
even become ascending in certain dowers. 

* S, flexuosa Sibb. & Zuoo., loc. cit . — Miq., 
Ann, Mus. Lugd, Bat., iii. 33 . — Spircsa in- 
cisa Thttn&b., FI. Jap., 213.— Cambebs., loc. 
cit., 262. — See., in DC. Frodr., n. 9. 

* Mol., Chil.,ed. 2, 298. — J., Gm., 444. — 
H, B. K., Nov. Gen, et Spec., vi. 236, not. — 
Lame., Diet, vi. 33; Suppl., iv. 688; III., 


t. 774. — DC., Prodr., ii, 647. — Spaoh, Suit, 
d Buff on, i. 448. — Don, Edinh. New Philos. 
Joum., xii. 110 . — Lindl., Veg, Kingd., 664. — 
GtriLLEM., Biot. d*Kist. Nat., xiv. 419. — 
Endl., Gen„ n. 6397. — B. H., Gen., 614, n. 
28 . — Smegmadermos R. & Pay., Prodr., 138, t. 
31 . — Smegmaria W., ex Guillem., loc. cit . — 
Fontenellea A. S. H. & Tujj.,Ann. Sc. Nat,, f^r. 
2, xvii. 141, t. 7. 
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inner fiMses of the sepals, while in the bottom of the sinuses between 
them are inserted the petals. Internal to these, a little lower down, 
are inserted five superposed stamens ; there are also five others, 
larger, placed higher up, and superposed to the sepals, inserted in 

QmUaJa Sajtonaria, 



Fig. 446. 

Longitudinal section of bermaplirodite flower 


the little notches at the apices of the lobes of the disk. In both 
sets each consists of a free tapering filament, indexed in the bud, 
and bearing a versatile, introrse, two-celled anther, dehiscing longi- 
tudinally. In the centre of the flower the receptacle rises up into a 
little cone,‘ bearing on its convexity five carpels superposed to the 


* The edbfcenoe of thig cone representing the that they appear united below into a single 

otganlc apex of the receptacle, produces a very many-celled ovary, nearly as in SpircBOr Lmdlep* 

insertion of the base o£ the carpels, so ana, and several allied species. 
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sepals. Each of these consists of a one-celled ovary, tapering' into a 
style, which is g^rooved along the whole of its internal angle, and 
ends in a slight stigmatiferous swelling. In the ventral angle of each 
ovary is a vertical placenta, bearing on each of its two lips a row 
of horizontal nearly anatropous ovules, early flattened against one 
another. In the fruit, which consists of five pods,' spreading into 
a star, these ovules have become imbricated, ascending, compressed 
seeds, each surmounted by a long broad wing, and containing a 
fleshy embryo with convolute cotyledons. This genus consists of 
South American trees ; three species are known, from Brazil, Peru, 
and Chili." Their leaves are persistent, simple, and alternate, with 
two little lateral caducous stipules. The flowers are in axillary or 
terminal, usually few-flowered, biparous cymes. The central flower 
is nearly always hermaphrodite. 


Kaqenedna ohlonga 



Fig. ^48. 
Male flower 


Fig 450 
Seed 



Fig 451. 
Longitudinal 
section of seed 


Fig 449 
Fruit dehiscing 




Kageneckia^ may be considered as Quillaja with an imbricate calyx 
and an androceum of more than ten stamens. The flowers are uni- 
sexual, oftentimes dioecious. In the male flower (fig. 448), the recep- 
tacular cup bears on its edges five quincuncial sepals, five alternate 
petals, and a score of stamens, five superposed to the sepals, and the 


^ They are usually described as follicles, but 
pod or legume would appear the preferable ex- 
pression, each carpel dehiscing when ripe by two 
clefts, one ventral, the other dorsal. 

* H. B. K., Nov, Gen, et Spec., vi. 236, not. — 
C. Gay, FI Chil,, ii. 273.— Hook. F., IuMaet. 
FI, JBo^ac.,57.— Walp., Rep,,\\,^2i v. 669. 

VOL. I. 


« R. & Pay., Prodr. FI. Per., 134, t. 87.— 
PoiE , Diet., Suppl ill. 211; v 714 — DC., 
Prodr,, ii. 647. — Don, in Bdmh New Phil, 
Jowm,, xii. 111. — Endl., Gen., n 6396 — 
B. H., Gen., 614, n. TQ.^Lydaa Mol , Chil., 
ed. 2, 800. 

C C 
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rest in threes superposed to the petals. Each consists of a free fila- 
ment, andanintrorse two-celled anther, dehiscing longitudinally. The 
female flower has the same perianth, but the stamens have only 
small sterile anthers, and on the slightly prominent summit of the 
receptacle are inserted five free altemipetalous carpels, each consist- 
ing of a one-celled ovary, and a style inserted on the ventral angle, 
with a dilated two-lobed stigmatiferous apex. Within the ven- 
tral angle of each ovary we observe a parietal placenta, bearing two 
vertical rows of more or less ascending imbricated anatropous ovules. 
The concavity of the receptacle is lined by a layer of glandular tissue. 
The multiple fruit consists of five follicles in a star; they are originally 
ascending, but rapidly become bent bach, so that their free ends 
look outwards and downwards, while above, at a slightly higher 
level than the base, is an obtuse hump.' The seeds are numerous, 
with terminal wings, as in Quillaja, and exalbuminous. Three or 
four species of KageneckicC are known, trees from Chili and Peru. 
Their leaves are alternate, coriaceous, and persistent, with two cadu- 
cous stipules at the base. The flowers are terminal, or more rarely 
axillary. The female flowers are collected in cymose panicles. 

The hermaphrodite flowers of Vauqvelinia^ (figs. 452-455) also 
differ but little from those of Quillaja. The concave receptacle lined 
by a layer of glandular tissue with entire edges, the five valvate 
sepals, the five imbricate petals, the dry fruit, the winged seeds, are 
all nearly the same in both genera. The principal differences lie 
in the fruit, and in the number of pieces of the androceum and of 
ovules. Vauquelinia has, in fact, about twenty stamens of these 
five are superposed to the petals, five to the sepals, while of the ten 
others one stands on either side of each of the latter set. They all 
possess free perigynous filaments, and introrse two-celled anthers, 
which dehisce longitudinally and then become versatile. Here, also, 
the receptacle is slightly prominent in the centre to give insertion to 
the gynseceum. This consists of five altemipetalous carpels, incom- 
pletely united below into a five-celled ovary,' but quite free in their 


‘ The organic apex. 

* H. B. K., Kov. Gen, et Spec., vi. 186.— 
C. GitT, ChU., ii. 269 . — Likdl., Bot. Beg,, 
1. 1886. — WiiXP., Bep„ ii. 52; Anm,,, Hi. 857. 

* CoVB^ in H. B., JPl JEguin., i. 140, t. 40.— 
H. B. K., JVbo. Gen. et Spec., vi, 187.— 'PoiB., 
DUft,, SnppU ▼. 456 ; lU,, cent. 1^ ic,— DC., 


Prodr., ii. 647 . — Endl., Gen., n. 6898. — B. H., 
Gen,, 616, n. 30. 

* We sometimes find twenty-five, owing to the 
deduplication of the altemipetalous ones. 

* As in /^ireea lAndl^cma and the allied 
species (see p. 876, note 6), which link together 
the two genera Vauguelinia and Spireea. 
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stylar parts, which form little rods dilated and stigraatiferous at the 
apex. Near the base of the ventral angle of each cell we find two 
collateral ascending anatropous ovules, whose micropyles look down- 


Vauquelinia corymhosa. 



Fig. 454. Fig. 456. 

Fruit, Transverse section of fruit. 


wards and outwards. In the bud they are already flattened and 
membranous above ; and in the fruit they become winged exalbu- 
minous seeds, as in Quillaja. The pericarp is dry ; first it separates 
into five divisions, each representing a cell, and then each cell opens 
into two halves from above downwards. As yet only one species of 
the genus is known, V. corymhosa, a Mexican tree with alternate 
serrate leaves, whose long petioles have two very small glandular 
lateral stipules. Its flowers are grouped in very dense terminal 
ramified cymose panicles, in which the lateral ramifications are 
axillary either to bracts or to the uppermost leaves of the branch. 

Lindleya' would have altogether the flower of Vauquelinia but for 
its imbricated sepals’ and suspended ovules. If we analyse a bud 
of L. mespiloide8^\h& only known species of the genus, we find that it 

' H. B. K., Gen. et Spec.^si, 188, t. 662 recalls that of the Rose, though not so con- 
6i«.— DC., Prodr,, ii. 548. — E^nn., n. tracted above. 

6899.— B. H., Gen., 615, n. 32. ® H. B. K.M> oif.—LnoiL., JBot. 225^.(1844), 

* The receptacle is sac-like, and somewhat t. 27. — Di&cxB., Eev. Mortic, (1864), 81, t. 5. 

CC 2 
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is hermaphrodite ; on the edges of the concave receptacle are home 
five unequal quincuncially imbricated sepals, and as many alternating 
petals, also imbricated. There are a score of perigynous stamens in- 
serted towards the edge of the glandular disk lining the receptacular 
cup, each composed of a free filament and an introrse two-celled anther,, 
dehiscing longitudinally. The gynaeceum consists of an ovary of 
five altemipetalous cells,' each surmounted by a style with an irre- 
gularly dilated and stigmatiferous apex ; and in the ventral angle 
of each are two collateral descending anatropous ovules, whose 
micropyles look upwards and outwards.'' An elongated obturator, 
formed by a prominence of the placenta, projects above each micro- 
pyle. The fruit is woody and loculicidal, separating into five thick 
valves when ripe. The seeds are compressed and winged, containing 
a fleshy, exalbuminous embryo, with its radicle superior. Z. mes- 
piloides is a small Mexican tree, with simple, alternate leaves, and 
little lateral caducous stipules. The flowers are solitary, terminal, 
or they more rarely form a few-flowered terminal cyme. On the 
peduncle of each flower are two bracts. 

With the habit and foliage of Spircea, to which it was formerly 
joined, Exocliorda? (fig. 456) possesses flowers exactly 
like those of Lindlepa* i.e., a concave receptacle, lined 
by a glandular disk, bearing on its edges five quin- 
cuncial sepals, as many imbricated petals, and fifteen 
or twenty stamens of the Bosacece f also an ovary of 
five cells, surmounted by an equal number of styles 
dilated and stigmatiferous at their apices, and con- 
taining in the ventral angle of each cell two descending 
ovules, whose micropyles look upwards and outwards, 
and are capped by a cellular obturator. The fruit alone 
is markedly different. The perianth and receptacle 
come ofi* it altogether, leaving it quite bare as a capsule 
with five thick obtuse wings, gradually tapering towards the base 
and roimded on the back, all united round the central axis from 
which they radiate, their intervals forming deep dihedral angles. 


Exochorda 

grandijlora. 



Fig. 466. 
Fruit. 


* These cells are usually incomplete, so that 
the plsceotas really become parietal. 

* With two coats. 

* LnruL., Ckron. (1866),i925.— B. H., 

61^ n. n. 


^ They are sometimes tetra- or hexamerous. 

* There are nearly always three in front of each 
petiU, the median one beings smallest, and in> 
sorted below the other two. It is those in front of 
the sepals which may sometimes be quite absent. 
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Later on they separate, and then open longitudinally along the 
middle line into two thick coriaceous panels to free one or two 
compressed winged seeds, with membranous edges. The embryo is 
flattened, fleshy, and exalbuminous, with its radicle superior.* Of 
the genus Exochorda two species are known,’* glabrous shrubs from 
the north and east of Asia, with alternate, simple, exstipulate 
leaves. The flowers are usually polygamo-dicecious ; they come 
out in the spring in axillary or terminal racemes, each flower axillary 
to a bract, and with two lateral bractlets near the summit of its 
pedicel. 

In this group has also been placed Pferostemon,^ on account of its 
stipulate leaves and exalbuminous seeds, despite its strong analogies 
with the SaxifraffacetB. On the edges of its turbinate receptacle are 
inserted five valvate sepals, as many alternating imbricated petals, 
and ten stamens superposed to these perianth-leaves. The five 
superposed to the petals are shorter, with narrow flattened filaments ; 
the others have broad filaments, divided above into three teeth, of 
which the middle one bears a cuspidate introrse anther with a dorsal 
thickened connective. The ovary, lodged in the hollow of the 
receptacle, is surmounted by a style, dividing above into five trun- 
cate lobes stigmatiferous at the apex. In the ovary we find five 
pluriovulate cells and the fruit, surmounted by the remains of the 
perianth® and androceum, is a five-celled septifragal capsule, con- 
taining one or more seeds which are ascending, like the ovules, and 
contain an exalbuminous embryo with its radicle inferior. P, mexica- 
nm, the only known species of this genus, is a bushy shrub possessing 
dichotomous branches, and alternate simple petiolate leaves,® with two 
lateral stipules. The flowers are in few-flowered corymbose cymes. 

EucrypUcS has regular hermaphrodite flowers, usually tetramerous. 


^ Thb radicle is conical, subarcuate. The coty- 
ledons are flat on the inside, with convex backs. 
Below their insertion each is prolonjjed into two 
descending auricles, which touch each other late- 
rally, and form a pretty long sheath around the 
base of the radicle. 

2 One is the so-called SpWcea grandijlora 
(Hook., Bot, Mag,^ t. 4795 . — Heb., Sortie, 
Franc, (1867)i 250, t. viii.). Its flowers are 
described as polygamo-dicecious, but we have 
found them all hermaphrodite, Hiough it is true 
that our individuals were cultivated, and their 
vegetation very vigorous. The other species de- 
scribed by us under the name of E, ? Sanidiana 


(Adansonia, ix. 149, no. 22), is doubtful, for 
the single individual studied only possessed male 
flowers. Now, except as regards the gynaeceum, 
Ewochorda is undistinguishable from Nuttallia, 
to which genus, therefore, the last species might 
perhaps belong. 

* SCHAUBB, LinntBa, xx. 736. — B. H., Gen., 
615, n. 31.— W ALP., Ann., i. 288. 

* There are from four to six ovules -inserted 
in the ventral angle of each. 

* The petals are withered and reflexed. 

« They are glandular on the upper surface, 
downy on the lower. 

7 Cav., Jeon., iv. 49, t. 372 .-Choib., Ftodr, 
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On the convex receptacle, passing from below upwards, are inserted 
a calyx of four free imbricated sepals, as many petals also imbricated' 
in the bud, and resembbng those of the Eose, and an indefinite num- 
ber of free bypogynous stamens arranged in many rows. Each consists 
of a slender filament and an introrse two-celled anther,’ dehiscing 
longitudinally. Around the summit of the receptacle are inserted on 
one level the carpels, varying from five to fifteen in number. Thesp 
cohere below into an elongated many-celled ovary, above which they 
become free to form tapering styles, stigmatiferous, but hardly, if 
at all, dilated at the apex. In the internal angle of each cell are 
inserted an indefinite number of descending anatropous ovules,’ in 
two vertical rows; their micropyles look upwards and outwards. 
The fruit is a capsule with a coriaceous mesocarp and a woody endo- 
carp, which divide septicidaUy into as many divisions as there were 
cells, each containing one or more compressed imbricated seeds, whose 
cbalazal region is prolonged into a membranous wing. Beneath the 
integuments is a fleshy albumen of no great thickness surrounding 
a green embryo, with its radicle superior and with flattened 
elliptical cotyledons. For a long time only three species of this 
genus were know^i. Two of these are natives of Chili; the 
one^ has pinnate leaves, quite like those of the Eoses, but they 
are opposite and persistent, with large interpetiolar stipules at 
the base. The second species’ has, on the contrary, simple leaves, 
with the stipules not well developed. The third species comes from 
Australia ;* its leaves are also simple, but with large stipules. All 
have solitary axillary pedunculate flowers, but towards the summit 
of the branch, where the leaves are replaced by bracts with a flower’ 
in the axil of each, the whole inflorescence becomes a true terminal 
raceme, with the flowers borne on opposite decussate pedicels, and 
often very numerous and crowded." 


Syper,, 62. — DC., Frodr,, i. 556. — Eijdl., Gen,, 
n. 6408.— Space, Suit, d JBuffon, v. 844, not.— 

H. Bn., Adansonia, v. 803. — B. H., Oen., 
616^ n. 88. — Ca/rpodonto8 Labill., Voy., ii. 16, 

I. 18; Pi. Nouv.-RolLf ii. 122. — Chois., op, cit,, 
61.— DC., loo, cit. 

1 Or more rarely contorted. 

* The- two celb are often pendulous, and only 
attached above to the connective. 

* Or incompletely axnpbitropous. 

^ U, yhuinoea, — P. pinnaiifolia C. Gat, FI. 
CkiL, i. 862, t. 8 (1846 ).— FagutyUtmoaa Pospp. 
k Biroii., Nov. Gfin. et %, ii. 68, 1. 194 (1888). 


* JE. cord\folia Cat., loc. cit, — C. Gat, op, 
cit,, 851. 

® P. htcida {JE, Billardieri Spaoh, loc. cit , — 
Benth., FI, Austral., ii. 446. — E. Milligani 
Hook. F., FI. Tasm., i. 64, t. 8. — Carpodontos 
lucida Labile., loo, cU,), F. Mtjelleb has made 
known {Fragm., iv. 2), another Australian species, 
with pinnate leaves, E, Moorei (Benth., op. cit,, 
447, n. 2). 

7 Below the flower the pedicel may bear alter- 
nate imbricate scaly bracts. 

® We were the first to refer Euorgphia to the 
Rosacea, Bentham k J. Hookeb have now 
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The flower of Euphronia' is hermaphrodite, with a cup-shaped recep- 
tacle, bearing on its edges four or five unequal sepals, and perhaps, 
too, a perigynous corolla.’ The stamens have the same insertion, and 
are as numerous as the sepals and superposed to them. Their fila- 
ments are broad at the base, where they cohere in a variable manner,* 
but are free above and taper to a point.* The gynseceum is very 
much like that of Eucryphia, inserted in the bottom of the receptacle. 
It consists of an ovary with three uniovulate cells, surmounted by a 
filiform persistent style bearded below. The fruit is a capsule sur- 
mounted by the remains of the style, and accompanied at the base 
by the receptacle and the reflexed sepals. It has a pretty thick 
mesocarp ; this separates from the woody endocarp which is septici- 
dal, with its clefts prolonged into the style. Each stone then opens 
along the ventral angle to free a descending seed prolonged below into 
a long flattened wing, and containing within its coats a fleshy embryo 
with its radicle superior, surrounded by a thin layer of albumen. 
Only one species of this genus is known,* a native of the north of 
Brazil. Its woody branches bear alternate exstipulate petiolate 
simple leaves. Its flowers are in terminal racemes.' 


adopted our view, but they at first {Oen, 164-, 
195) shared that of Planchon {Ann. Sc, Nat., 
fl4r. 4, ii. 261), who places Eucryphia among 
the SaxifragacecB. 

^ Makt., & Zucc., Non, Oen, et Spec,, 121 » 
t. 73.— Endl., Gen., n. 6400.— B. H., Gen., 31 7» 
616, n. 34. 

* The fruits alone being known, the petals, if 
there ever were any, must have fallen off in the 
specimens in the Munich herbarium. 

* They have been described ns diadelphous, 
four being united into one bundle. But we 
have seen more than one free filament around 
the one young fruit we have been able to ex- 
amine. 

* The anthers are unknown. 

* E. hirtelloides Mabt. & Zucc., loc. cit . — 


Walp., Bep., v. 659. — Hook. F., in Mabt., E/, 
Bras , Mosac., 60. 

® Next to Euphronia has been placed the 
genus Canotia (Toee., ap. Wippl., 12), whose 
flower is pentamerous, with a five-lobed per- 
sistent calyx and five hypogynous stamens. Its 
fruit is a five-celled septicidal capsule, surmounted 
by the subulate style. In each cell is a suspended 
Reed, whose coats are prolonged below into a mem- 
branous wing, and contain an embryo in the axis 
of fleshy albumen. The only species known is C. 
holocantha, a shrub from New Mexico, with leaf- 
less branches, whose alternate twigs end in long 
spines. Bei^tham and Hookee say of this plant 
** Genus quoad affinitalem valde djuhium** {Gen,, 
616, n. 35). As yet the corolla has not been 
seen, so that the characters appear to have been 
made out from fruiting specimens only. 
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VI. PEAR SERIES. 

The Pears' (Pr., Poiriers — figs. 457-462) have regular hermaphro- 
dite flowers.’ Their receptacle has the same shape, like a pouch or 
gourd, as in the Roses,’ and on its edges are inserted the perianth 

Perils communis [Pear). 



and androceum. The sepals are five in number, free, and quin- 
cuncially imbricated in the bud. The imbricated, shortly unguicu- 
late petals are of the same number as the sepals, and alternate with 
them. The stamens are twenty in number, or upwards ; if twenty, 
they are arranged like those of Spiraea, Pragaria, &c. (fig. 459).’ 


' Pyrm T., 628, t. 404. — L., &m., n. 

626.— Adanb., Pcm. des PL, ii. 296. — J., Qen., 
885.— GiBETir., FrucL, ii. 44, t. 87 . — Lamk., 
Diet., V. 460 ; Suppl., iv. 451 ; III., t. 486,— 
Linpl., Trems. Linn. 8oo., xiii, 97. — BC., 
Prodr., ii, 688 . — Spaoh, Suit, d Buff., i. 109. — 
Ekpl., €hn., n. 6342. — Payee, Organog., 499, 
t. cii. fig. 86. — B. H., &en., 626, n. 63 (mcl. 
Pgrophorum Keoe., Apyrophorum Neck., Axa- 
rohu Cjbs., LamrolM Mepie., Hahnia Meptk , 
Arta L., Tonmnaria DO., Aucuparim Mspie., 
8orJm$ T., Comm Space, Malus T.). 


* They here and there become unisexual 
through the abortion of the gynsBceum. 

^ But usually less constricted in the neck. 

* Generally the stamens of the three whorls of 
the icosandrous androceum long remain of unequal 
sizes, and even in flower.buds of a good age we may 
easily perceive that the five stamens superposed 
to the sepals are shortest, and that the longest 
correspond with the median lines of the petals, 
while the stamens on each side of these are of 
middle size. The oppoiitisepalous stamens are 
often deduplicated. 
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Each consists of a free filament,' inflexed in the bud, and an introrse 
two-celled anther dehiscing longitudinally. Below the insertion of 
the stamens the receptacle is lined by a glandular disk of variable 

Pyiut communis 



Fia. 458. Fra. 459 

Longitudinal section of flower Diagram. 


thickness at the edge, which may either reach the top of the receptacle, 
or leave bare a zone of variable breadth below the insertion of the 
perianth and androceum. The gynseceum consists either of five 


Mains {Common Apple) 



Fig. 460. Fig. 461 

Longitudinal section of fruit Transverse section of frmt. 


carpels superposed to the sepals," or of a smaller number, often two 
Each is formed of an ovary buried in the bottom of the receptacle, 
whose free inner edge is traversed by a longitudinal groove, and con- 
tinuous with an erect style terminating above the receptacular sac 

^ Or mrely cohering near its base with the folds, and in water they become spherical, with 
neighbouring fUaments, though only for a short three bands, according to H Mohl {Ann. Sc. 
extent, just as in 'Emogyna. Nai., s^r. 2, iii., 840). It is the same with all 

§ The pollen grams are ovoidal, with three the Pomacem examined by this botanist. 
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in a stigmatiferous head. Within the ovary, close to the base of 
this angle, is seen a placenta, bearing two nearly erect anatropous 
ovules, placed side by side, with their micropyles downwards and 
outwards (fig. 458).* The fruit is a drupe, at the top of which is the 
so-called “ eye,” a depression formed by the original opening of the 
receptacular sac, usually surrounded by the persistent calyx, and 
sometimes also by the withered petals and stamens (fig. 460). 
In the centre of the very thick fleshy rnesocarp the endocarp forms 
from two to five nuts, separated from each other by bands of the 
fleshy tissue, but free towards the axis, and usually surrounding a 
central space. Their walls are not very thick, and of scarious or 


Aria {White Beam). 



Fig. 462. 
Inflorescence. 


parchment-like consistency. Each contains one or two ascending 
seeds, with fleshy exalbuminous embryos ; the radicle is inferior. 

The Apples* (Fr., Pommieri) were at first distinguished from the 
Pears, because their styles are not free at the base, but cohere into 
a column for some way up. The Service-trees’ (Fr., Sorbier^ have 
been separated because their endocarp is membranous and fragile, 
and the number of carpels is usually less than five. But these cha- 
racters, by no means constant and of altogether secondary value, have 


* The micropyle is often covered by a more or 

less prominent obturator. The ovule has two 
coats. # 

* Malm T., InetU*, 634i t. 406. — Tuep., Biot. 


dee 8c, Nat, 24,2. — Spao:^, Suit.d Buff,, ii. 138. 

* Sorbue T., Ineiit,, 688. — L., Gen., n. 628. — 
SPAOji, op. oit., 91 . — Auouparia MsDiK., ex 
Eedl., loo, eit,, t^^Cormue Spaoh, op, eit, 
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not allowed the most recent authors to separate these from the 
Pear family, in which they form sections that are not at all sharply 
defined. 

Thus constituted, this genus includes about forty species, trees or 
shrubs, from temperate regions of the northern hemisphere.' They 
have alternate simple or pinnate caducous leaves, with two lateral 
stipules. The flowers are grouped into corymbs," rarely few-flowered, 
and either simple or composed of cymes (figs. 457, 462) ; each flower 
is axillary to a usually caducous acute bract. 

The Quinces" (Pr., Cognassiers — figs. 463-465) have been referred 
by very many authors to the Pear family, from which they differ 
but very little.^ Their carpels, instead of containing two ascending 
ovules, contain an indefinite number arranged in two vertical rows, 
with their raphes towards each other. Hence the fruit is a berry, with 
a thin endocarp and many-seeded cells. The fruit of C. vtdgaris, the 
quince (Fr., coing), is surmounted by a calyx of large unequal erect 
leaves, and the flower is usually solitary terminal. In the Japan 
Quince," of which it has been proposed to make the separate genus 
Chanonieles,' the flowers, which come out towards the end of the winter 


* DC., loc, cit,, 633-687. — Roxb., FL Ind,, ii. 
510. — Loitb., FI. Cochinch., 321. — Wall., PI. 
As. Ua/r., t. 173, 189. — Koch, Ann. Mus. Lugd, 
Bat., i. 248, 249. — Miq., op. cit., iii. 40. — Toeb. 
& Ge., FI. W. Amer., i. 470. — A. Geay, Man. of 
Bot., ed. \. 161.— Chapm., FI. S. Unit. -States, 
128. — C. Gay, FI. Chil., ii. 316, — Geen. & 
Gode,, FI. de Fr., i. 570. — Hook., FI. Bor.- 
Amer., t. 68.— Beg., t. 1437, 1482, 1484. 
— Bot. Mag., t. 3668. — Walp., Rep., ii. 53; 
Ann., i. 287 ; ii. 522; iv. 669. 

® These peculiar branches or spurs, ending 
in a large flower-bearing bud (Fr., bourse), are 
often thick and stumpy, only bearing a few leaves 
below the flowers. But in some cases these twigs 
are more elongated, and in the axil of each of 
their upper leaves is a ramification of the in- 
florescence, this being a cyme. The whole in- 
florescence is a terminal raceme of cymes, often 
vaguely described as a thyrse or panicle. 

^ Cgdonia T., Inst., 632, t. 405. — Heist., De 
Cydon., 1744. — Alans., Fam. des PI., ii. 296. — 
J., Chn., 835. — Gjeetn., Fruct,, ii. 44, t. 87. — 
Lame., Diet., ii. 63; Suppl., ii. 426. — Thoitin, 
Awn. Mus., ix. t. 8, 9. — DC., Prodr., ii. 638. — 
Space, Suit, d Buffon, ii. 154. — Endl., Qen., n. 
6341. 

^ The common Quince {Cgdonia vulgaris 
Pebb., Enchir., ii. 40; — DC., Prodr., n. 1;-— C. 
europcsa SaV., Alb. Tosc., i. 90; — P^rus Cgdo- 
nifl L., Spec., 687) has a subtubular receptacle. 


with sepals quincuncially imbricated in the young 
bud, and then reflexed, not touching one another 
at all at anthesis. The petals are nearly always 
twisted in BBstivation. 'Tliere are fifteen to 
twenty stamens, five alternipetalous, and the rest 
in groups of two or three, superposed to the petals. 
In the bud, we find a deep groove between the 
wall of the receptacle and the ovaries to re- 
ceive the anthers, while the stamens are reflexed. 
The ovaries are said to adhere externally to the 
receptacle for a considerable extent; that is, 
each is inserted on the inside of this sac by a 
large oblique surface, corresponding with its 
organic base. Internally the carpels are quite 
free from each other. There are usually fl^m 
five to seven ovules in each row ; they have two 
coats. The sepals persist on top of the fruit, and 
are similar to the cauline leaves on a small scale. 
These last are accompanied by two ciliato laciniate 
stipules, contracted near their attachment, while 
the blade is unsymmetrical, projecting less on the 
side towards the petiole. 

® C. japonioa Pees.) Enchir., ii. 40.— DC., 
Prodr., n. 4.— C. speciosa Guimp & Hayn., 
Fremd. JSolz., t, 70. — C. lagenaria LoiS., Serb. 
Amat., V. t. 67. — Malus japonica Anlb., Bot. 
Rep., t. 4I&%.--Pgrus japonica Thunb., FI. Jap,, 
207. 

® Lindl., Trans. Linn. Soc., xiii. 97 ; Bot, 
Reg., t. 905.— Space, op. dt., 158. 
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before the leaves, are solitary or in small clusters on the wood of the 
branches, usually springing from the axil of a last year’s leaf or its 

Cffdonta mlgaris 



Fia. 466. 

Longitudinal section of fruit. 


cicatrix. Before expansion they are enveloped in the imbricated 
scales of a large bud. 

The Hawthorns^ (Fr,, Aimers) are also very near the Pears ; they 

' Crafagw T,, hutit,, 622.^ 98.— Lindl., Trant. Lim. 8oo„ xiii. 106.— 

J., 836. — LaMK„ I)ict.t i. 82; Suppl., i. DC., PfOtfr., ii. 626 .— Endi., Oen,, n. 6868.— 

291 ; lU., t. 488. — Space, 8mL d Buffon, li. B. H , Qen.t 636, n. 64. 
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may, indeed, be defined as Pears whose fruit is a drupe with stony 
putamina. Sometimes these are multiple, free, and one-celled ; some- 
times, on the contrary, there is only a single stone, divided into as 
many cells as there are seeds.’ The number of these varies from 
one to five, either because the gynaeceum originally consisted of 
fewer than five carpels, or because, of five cells originally present, 
one or more have had their development arrested with that of the 
ovules they contained.” In other respects the fiower of the Haw- 
thorns is organized like that of the Pears. So is that of the Medlar,” 
(Fr., NejUer), of which many authors have made a distinct genus, 
but which possesses a fruit with five bony nuts, and only differs 
from the other species of Cratagm in the large size of the eye,* seen 
on top of the fruit, surrounded by the persistent sepals.® Thus con- 
stituted, the genus Cmtagm includes about thirty species nearly 
all proper to the northern hemisphere, i.e., in Europe, Asia, and 
North America,® only one species inhabiting the Columbian Andes. 
They are trees or shrubs,' with alternate petiolate leaves possessing 
two caducous lateral stipules. The flowers are terminal, in the 


* The latter case would be the more frequent 
according to Bentham and Hookee ; ‘‘ Drupa 
.... putamine onseo l-Moculari (rarius 5- 
pyrena, pyrenis osaeis vix liberis).** We have 
observed almost constantly, in specimens culti- 
vated in gardens, that, on the contrary, there are 
several one-celled stones to the fruit, and that 
they adhere so slightly to each other that they 
can always be separated without injury. 

^ Hardy do we find both the ovules of one cell 
beconae fertile seeds. 

^ Mespihis T., Instit.f 641, t. 410. — L., Gen,, 
n. 625 (ex part.). — A dans., Fam, des PI., ii. 
296. — J., Gen,, 335. — Gacbtn., Fruct., ii. 43, 
t. 87 . — Lindl., Trans. Linn. Soc., xiii. 99. — 
DC., Prodr., ii. 633. — Spaoh, Suit, d Buff'on, 
ii. 51 (ex part.). — E ndl., Gen., n, 6344. — Mespi* 
lophora Neck., Flem., n. 724. 

^ This eye is only the opening of the recep- 
tacle. The axial nature of this latter organ is 
no longer contested, nor is it now admitted to 
be the basilar part of the calyx welded with the 
ovaries. In the common Medlar we have often 
seen a bract, analogous to the sepals, inserted at 
a variable height on the outside of this pouch. 
The receptacle constantly bears at least a couple 
of these bracts in C . tanacetifoUa Pebs. (see 
Beanpza, in Adamonia, v. ii. 306.) 

^ The fruit of the Medlar is a turbinate drupe, 
depressed at the top into a large broad cnpuli- 
form eye, on the edges of which persist the five 
leafy sepals, separated by large triangular sur- 


faces, which correspond with the insertion of the 
petals (Tttep., Diet, Sc. Nat., t. 243). The 
stamens are also represented within the perianth 
by a coronet of little blackish withered filaments. 
In front of each sepal is a groove, which goes to 
meet its fellows in the centre of the cupule, and 
gives passage to the blackish apiculate filiform 
remains of a withered style. The cpicarp of the 
drupe is membranous and nearly glabrous, but 
with little rugose points scattered over its surface. 
The mesocarp, at first rather hard and acrid, 
becomes sweet and pulpy when bletted, and forms 
pretty thick septa between the five oppositipe- 
talous stones. The walls of these are vary thick 
and bony ; they contain an ascending seed, like 
that of tbe Hawthorn ; their internal angles are 
traversed by a slight longitudinal furrow. 

® DC., Prodr., ii. 626, 633. — Gren, & Gode., 
FI. de Fr., i. 667, — Boiss., Fsp., t. 61. — Roxb., 
FL Ind., ii. 609, 510. — Koch, Aim. Mus. 
Lvgd. Bat., i. 249 . — ^Miq., Ann. Mus. Lugd. 
Bat., iii. 40. — H. B. K., Nov. Gen. et Spec., vi. 
168, t. 555. — Tore. & Ge., FI. N. Amer., i. 
463.— A. Gray, Mem. of Bot., ed. v„ 160. — 
Chapm., FI. S. Unit.-States, 126. — Bot. Reg., 
t. 1862, 1860, 1877, 1884, 1885.-~J9o^. Mag., 
t. 3432. — Walp., Rep., ii. 67, 916 ; v. 661 ; 
Ann., \. 288, 292 ; ii. 523 ; iii. 858. 

Their branches, especially those in the axils 
of last yearns leaves, are often transformed into 
simple bi- or trifurcate spines. 
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Medlar solitary, in the rest of the genus grouped into either short 
racemes or corymbs, simple or composed of cymes. The different 
axes of the inflorescence arise from the axils of bracts of successive 


ages. 

Cofoneaster^ differs essentially from Pyrm and Cratayus in the 
insertion of the carpels. Of these there are five, or more frequently 
two or three, sometimes only one. They are free from each other, 
and touch, without adhering, by the ventral angles of their ovaries. 
But the base of each ovary, instead of being horizontal, is sliced off’ 
obliquely upwards and outwards, so that there is a broad surface of 
insertion, applied not towards the bottom of the floral receptacle, 
but over a large surface of the inside of the sac (fig. 466). Thus, 


Cotoneaster thymifolia. 



Fig, 466. 

Longitudinal section of flower. 


the ovary is not very deep at the 
back, but much deeper on the ven- 
tral angle. Within, and near the 
base of this angle, are inserted two 
collateral descending anatropous 
ovules, with their micropyles down- 
wards and outwards.* The styles 
are free, of the same number as the 
carpels, either diverging or close 
together, and each ending in a 
stigmatiferous head. On the edges 


of the receptacular sac are inserted the perianth and androceum. 


and the interval between their insertion and that of the ovaries is 


lined by a coloured glandular disk. The sepals are quincuncial, 
the petals imbricated. The stamens are about twenty in number, 
arranged as in Pyriis? The fruit of Cotoneaster is a drupe consisting 
of from one to five stones imbedded in a fleshy receptacle.'* In each 
is an ascending seed, whose exalbuminous embryo has its radicle su- 
perior. About fifteen species of this genus are known, shrubs or small 


* Mbdik., Pfianz. Oetchl., 1793.— Liimi,., 
Trant. Linn. 8oc.. xiii. 101, t. 9. — DC., 
Prodr., iL 682. — Space, Suit, ct Buff on, ii. 
78 .— Bsdl., Qen., n. 6347 . — Pateb, Organog., 
488, t. osiL figfc 22-84.— -B. H., Chn., 627, n. 
65 . 

* Thdj have two coats. 

* Thera are, however, spedes with but fifteen 
ftamois, which may he arranged iu two different 
ways, ^her in threes snperposed io tlfe petals, 
and none to the sepals, as in C. iomenioia Likdl., 


or two stamens superposed to each petal, and 
one to each sepal. 

^ Usually, indeed, this organ, together with 
the base of the calyx, is the only one to acquire 
this consistency in the fruit, for the ovaries 
form little woody nuts, surmounted by the 
withered style, and present no trace of fieshy 
tissue above where they prqject into the sac-like 
cavity formed by the upper part of the recep- 
tsde. The stone is thin in C. dontioulata H.B. K. 
{Nagelia Likdl., Bot. Beg. (1845), Iftsc., 4B). 
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trees, erect or bushy. The leaves are alternate and simple ; the 
two sepals are often persistent. The flowers are in cymes, often 
uniparous by exhaustion, rarely reduced to a single flower. Two 
species are European ‘ The others come from Central and ^Northern 
Asia, and Northern Africa, some even from Mexico.' 

The flowers of the Loquat' (Fr., Bibacier) are closely analogous to 
those of the preceding genera, especially Cratcegus ; but the endocarp 
is thin, as in Pgrua and Cgdonia. Thus, in the prototype species, 
commonly known as the Japan Medlar* (Fr., Nifiier du Japon), the 
calyx, corolla, and gynaeceum are pentamerous.* The receptacle 
is campanulate, and the ovaries fill up the whole of the bottom of 
its cavity. Their upper surfaces form a concave cup, lined wdth 
glandular tissue continued as far as the edges of the receptacle. These 
edges bear five quincuncial sepals, five alternating caducous ungui- 
culate imbricated petals, and a score of stamens, arranged as in the 
Pear, with free filaments inflexed in the bud, and introrse two-celled 
anthers dehiscing longitudinally. Each ovary contains two ovules 
like those of the Pear,® with their micropyles capped by an obturator, 
and is surmounted by a free style, dilated and stigmatiferous at the 
tip. The fruit is pretty similar to an apple ; it is a nearly globular 
drupe, with an eye on top surrounded by the persistent sepals, while 
its thick flesh envelopes five cartilaginous stones, either all very thin, 
or some fertile and containing one or two erect seeds, with a fleshy 
exalbuminous embryo. 

But from this plant we cannot logically separate Pkotinia,^ which 
possesses smaller drupes, while its ovary and fruit contain five, four, 
or fewer cells, while all its other characters are absolutely identical. 
Thus the genus Eriobotrya contains about twenty species* from 


^ C, vulgaris Lindi. {Mespilm Cotonea^ter 
L., Spec,, 686) and tomentosa Lindl. {M. to- 
mentosa W., Spec., ii, 1012 (nec Lamk.) ; — M. 
eriocarpa DC., FI. Fr., Suppl., n. 8691). 

* H. B. K., Fov, V^en. et Spec., vi.l69,t. 656. — 
£och, Ann. Mus, Lugd. Bat., i, 249. — Wight, 
Icon., t.992.-~J5o^. Eeg.,t. 1187, 1229,1305.— 
Bot. Mag., t. 3519. — Walp., Rep., ii. 66 ; v. 
661 ; Ann., i. 287 ; ii. 628. 

* Friohotrya Lindl., Tram. Linn. Soc., xiii. 
102 (part.). — DC., Prodr., ii. 631. — Spach, 
Suit, d Buffon, ii. 81. — Endl., Chen., n. 6349. 

* F, japonica Lindl., Iqc. cit. — Mespilm 
japonica Thtjnbg., Fi. Jap., 206. — Oatcsgus 
Bibos Lotm., FI. Cochinch., dd. i. (1790), 819, 


^ Wefrequetitly find 4-6-merou8 flowers in plants 
cultivated in gardens in the South of France. 

® They have two coats. 

^ Lindl., Trans. Linn. Soc., xiii. 103, t. 
10. — DC., Prodr., ii. 631, — Spach, Suit, d 
Buffon, ii. 79. — Endl., Chen., n. 6350.»— B. H., 
Gen., 627, n. 66. — Myriomala Lindl., Bot. 
Reg., n. 1956, 

® SiEB. & Zuoo., FI. Jap., i. t. 97.— Koch, 
Ann. Mus. Lugd. Bat., i. 260. — Miq., Ann. 
Mus. Lugd. Bat., iii. 41 j FI. Ind.-Bat., i. p. 1, 
387. — Bbnth., FI. PLonglc., 107.— Wight, loon., 
t. 226, 228, 991 ; III., t. 86.— Torb. & Gb., FI. 
N , Amer., i. 472. — Sbbh., Bot. Mer., 876.— 
Walp.^ Rep., ii. 66 i Ann., iii. 868 ; iv. 670. 
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India, China, and North America, glabrous or hairy trees or shrubs, 
with persistent alternate simple leaves, possessing two lateral stipules,' 
and flowers in pseudo-corymbs," or terminal ramified racemes, com- 
posed of usually biparous cymes. 

Stranvasia’^ difiers very little in flower and vegetative organs from 
most species of Eriobotrya or Photinia. The perianth and audroceum, 
too, are the same, but the ovary, usually five-celled, is always free 
for a pretty large extent, and finally forms with the surrounding 
receptacle a drupe with a crustaceous endocarp, also five-celled. 
When this fruit is quite ripe each cell opens down the middle line 
and separates from the central axis. The seeds then become quite 
free ; they have tough coats surrounding a large fleshy embryo, with 
its radicle inferior and exserted. This genus consists of a single 
species,^ a tree from the temperate parts of India possessing simple 
alternate leaves. Its habit and inflorescence are those of many 
species of Photinia, to which genus it might perhaps he referred 
merely as a section. 

Raphiolepis^ (figs. 467, 468) comes very near the preceding genera, 
from which it only difiers essentially in the structure of its fi’uit and 

the way the upper part of the 
flower falls off after anthesis. 



Pro. 467. Pio. 468. 

Flower. Longitudinal section of flower. 


The floral receptacle is like 
an elongated cornet or funnel, 
of which the bottom is filled 
up by the ovary. Above this, 
it is lined by a coloured glan- 
dular disk, which does not 
reach its mouth, where the 
perianth and androceum are 


inserted. The calyx consists of five quincuncial sepals, and the 


corolla of as many elongated unguiculate petals, usually twisted 


in aestivation. The androceum has often twenty stamens, and 


* The ftipulee are sometimes very large, 
broad» and lenfy. 

* Really formed of cymes, with axes of three 
or fbtir successive generations. 

» LiKX)!.., Bot. Beg,, t. 1966 .~Eni>l., Qen., 
n. 6864.— B. H., 627, n. 68 .— Walp., 

Mep., 

* S, glauca, — 8, gUmoetcene Lindi., loc, 
cU.—Oivti^ ghim* Wxu.., CtA., n. 678.— 


Bentham & Hookeb refer with doubt to the 
genus Photinia 8, digyna SiEB. & Zfco., (Ahh. 
d, Akad, Wise., iv. 2, 129. — Walp., Ann,, i. 
973). 

‘ Lindl., Pot, Meg., t. 468, 662, 1400 ; CoU 
led. Bot,, t. 3 ; Trans. Linn, Soc., xiii. 106.— 
DC,, Prodr,, ii. 680, — Spaoh, Suit, d Buffon, 
ii. 78. — Eedl., €hen., n. 6352. — B. H., Oen., 
627, n. 67. 
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sometimes more. In the former case, five will be exactly superposed 
to the midribs of the petals, and as many to the midribs of the sepals : 
while the ten others will alternate with them. Each consists of a free 
filament, inflexed in the bud, and an introrse two-celled anther. The 
gynaeceum consists of a syncarpous inferior two-celled ovary sur- 
mounted by a single style, which soon divides into two branches, each 
swollen at the end into a stigmatiferous head. Towards the base of 
the internal angle of each cell are inserted two descending ovules with 
their micropyles downwards and outwards.* The fruit is a berry,** 
formed by the ovary and the lower part of the receptacular sac, which 
persists around it, while the upper part comes off after fecundation 
in a circular piece, as in several MonimiaceeB, bringing with it the 
withered calyx and androceum. There is generally only one ascending 
seed, whose large embryo** has hemispherical fleshy cotyledons. The 
genus Baphiolepis consists of about four or five known species, trees 
and shrubs from the east of Asia.^ Their simple, persistent, alternate, 
petiolate leaves, each with its two lateral stipules, come very near those 
of the Pears. Their flowers are in axillary or terminal simple or 
ramified racemes, bearing little alternate caducous bracts, axillary to 
which are the flowers, either solitary or in small cymes. 

Amelanchier^ approaches at once Pyrm, Cratagus, and Eaphiolepis, 
possessing nearly the flower of the two former species, and the wholly 
fleshy fruits of the latter. The sepals and petals are five in number, 
and the androceum is that of most Pyrecs. But tlie gynseceum and 
fruit present peculiar features to which too great importance has 
perhaps been assigned. The number of carpels varies from two 
to five, as in Eriohotrya, Cotoneaster, &c., and the ovary is wholly or 
partially inferior. In each ovary are found two collateral ovules, 
ascending as in the above genera ; but between these its wall pro- 
jects to a variable extent* so as to form an incomplete chamberlet 


* They have algo two coats. 

5 The flegh is generally pulpy and quite white, 
whereas the epicarp alone is reddish, violet, or 
blackish, the tint varying in depth. 

‘ In certain species it is of a beantifhl g^een 
colour 

^ loo, oit . — Walp,, JRep,, ii. 67. — 

SiEB. & Zuoo., FL Ja/p,^ t. 86 . — Hook., Fot, 
Mag,, t. 6610 . — Kooh, Ann, Mus. Lvgd, 
Bat,, i. 250 . — Miq., Ann. Mus, Lugd, Bat., 
lil. 41 ; FI, Ind.-Bat„ i. p. 1, 388 . — Bx|7TH., FI, 
Hongk,, 107.— Sbbm., Bot. Her,, 876. 

VOL. 1. 


* Amelai^hierMsoYSi., PjUmz, &esohl, (1703), 
— M(EN0H, Meth., 682. — Lindl., Trans. Linn, 
Soc., xiii. 100. — DC,, Frodgr., ii. 632. — Spaoh, 
Suit, d Buffon, it 82 . — Endl., Gen., n. 6845,— 
B. H., Chn., 628, n. 70 . — Aronia Pbbs,, Sgn., 
ii. 39 . — PeraphylUm Ntttt., ex Tore. & Ge„ 
FI. H. Amer., 1. 474. 

® Sometiines very slightly, so that this cha- 
racter has but very little value, especially as 
botanists are by no means agreed in placing in a 
distinct genus (HageUa) those species of Coton- 
easier which, like C, dentioulata, H, B, K,, have 

DD 
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for each ovule, and later, for each seed. Hence the fruit (either 
altogether fleshy, or provided with a membranous or parchment-like 
endocarp), is divided into twice as many one-seeded incomplete 
divisions as there are remains of withered styles at its apex. The 
genus consists of three or four specjies of shrubs or bushes from the 
south of Europe, the East, Japan, and North America.' The leaves 
are alternate simple and caducous, often downy ; the petiole may or 
may not possess two lateral stipules. The flowers are axillary to 
narrow c^ucous bracts, and form corymbose or elongated cymes, 

Osteomele^ also possesses the perianth and androceum of the 
preceding genera. The gynseceum consists of five carpels which are 
externally just like those of Cratmgm or Mespilns. But each ovary 
only contains a single ovule, nearly erect, with its micropyle out- 
wards and downwards. The fruit is a drupe containing five one- 
seeded stones, either separate, or in contact and cohering to one 
another. The genus Osteomeles consists of trees or shrubs with 
alternate stipulate leaves, and flowers in simple or compound 
corymbs. About half a dozen species from the Andes of Central 
America* have been designated under the special name of Hesperch 
meles,^ and are easily distinguished by their simple leaves from the 
prototype of the genus Osteomeles^ a native of the Sandwich Islands 
possessing pinnate leaves, but not differing in flower or fruit. 

Finally, in the perianth and androceum of Chamcemeles^ we find 
all the floral characters of Cratagus. But in the bottom of its con- 
cave receptacle is seen only one carpel whose ovary, free only in its 
upper part, bears a vertical groove up one side, continued the whole 
length of the style. Corresponding with this groove, inside the 
one-celled ovary, is a parietal placenta, towards the base of which 
are inserted two nearly erect collateral ovules, whose raphes look 


ft thin endocarp and the ovary^oells sabdiTided 
fiUfe disaepiments (see p. 898, note 4). There 
are, on the oontraiy, plante which, like the Fiery 
Tb^ (Orata^pj/racawtha Pebb., Vt.^Bmuon- 
are nearly inseparable Arom any of the 
three genera Qfatapu»t Amelanchier, or Coton- 
eaiter. 

* JjonXLt Sot. Reg.t t. 1171, 1689.— SiEB. 
k Ziroci., Jap., t. 42 . — Miq., Ann. Mut, 
Lugd. Sat., iil. 41.— Tobx. k Gs., FI. N. Amor,, 
i, 4i78^A. Obax, Man. qf BoU>‘oA. ▼. 162.— 
Ft S, Vnit.-Mate$, 129.— Gbsit. k 
Ft. do F^., i. 675.— Walf., Stp., ii. 
66i V. eSO j Atm., ii. 522. 


* Listdi., Trans. Linn. Soc., xiii. 98, t. 8. — 
DC., Frodr., ii. 633 .— Endi., Oen., n. 6343.— 
B. H., Gen., 628, n. ll.-^Fleutherooatpum 
ScHLTL., ews. Peruv. Lechl., n. 2060. 

« H. B. K., Nov. Gen. et Spec., vi. 166, t. 658, 
654.— Wbdd., Chhr. And., ii. 229 .— Hook., 
Icon., t. 846.— Walp., Rep., ii. 56; Ann., iv. 670. 

^ Liedl., Sot. ifa!ir.,n.l966 .— Eedi., Gen., 
n. 6348. 

« 0. anthgUidifoUa Lutol., loo, cit.--Ppfm 
aiUhplUdjfoUa SiciTH, Rees Cyclop., n. 29. 

• Liedi*., Trans. Linn. 8oo., xiii. 104, 1. 11. 
—DC., Prodr., ii. 621 .— Eem., Gen., n. 6861. 
— B. H., Gen., 628, n. 69. 
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towards the placenta. The fruit is a one- celled one-seeded drupe, 
crowned by the remains of the cal 3 Tc and androceum. Till quite 
recently the only known species of this genus was a Madeiran 
shrub,* with alternate crowded simple petiolate leaves possessing 
two caducous stipules, and with the flowers in axillary and terminal 
racemes. We may hence consider Chamcemeles as a unicarpellary 
Crateeffus, which by the degeneration of its gynseceum becomes 
analogous to the Alchemils and Burnets among the Agrimoniea, 
Cercocarpua and Purahia among the Fragarieca, or Stephanandra 
among the Spireets, also thus forming a transition between Pgrea 
and the principal genus of the Plum series. 


VII. PLUM SERIES. 

In the Plum genus’ (Fr., Prwnier — figs. 46S-4S3) we find regular 

Pruims Amygdalm {Almond), 



Via ^ 

Leaf-beuii^branch. Flower-bearing branch. 

hermaphrodite flowers.’ The receptacle is more or less concave. 


* C. ooriacea LiiQ>L.y loc, oit, — Lowe, 
Mader,, 256. We have recently described a 
second species of American ongin, C. msxioctna 
{Adcmaonia, ix. 148, n. 20), which, with a very 
different foliage, and covered with a pretty copious 
mst'ooloured down, has, however, exactly the 
flowers of the Madeira species. The petals are 
contorted, and the inflorescence is a panicle of 
cymes terminating the young branches. 

« PruMts T., InHit, 622, t. 898.— L., 
n. 620 .— Adans., Pam, de$ Pit S06. — J., 


Gen., 841. — GjEBTN., Pruct, ii. 74, t. 98. — 
Lahk., Pict.t V. 668 j Suppl., iv., 683 ; t. 
482.— DC., Prodr., ii. 632.— Space, 8uU. d 
Buffon, i. 391 . — Eedl., €hn., n. 6046.— B. H., 
Gen., 609, n. 13 (inch Prunophora Neck., 
Armeniaea T., Persica T., Amggdalm T., Amgg- 
dalophora Neck., Cerasus J., Laurooera^ T., 
Cerasophora Neck., Ceraseidos Sibb. & Ztroo., 

JEmpleotooladus ToBB.). ^ ^ 

8 Or exceptionally polygamons by abortion of 

the gynsecenm. 
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forming a short cup, sac, or tube. On its edges are inserted the 
calyx formed of five* sepals, quincuncially imbricated in the bud, 
and the corolla, whose petals are arranged and imbricated as in the 
Boses. The stamens are inserted a little lower down than the 



Piff. 471. 
Flower. 


Prunus AiMfgdalua. 



Fio. 472. 

Longitudinal section of flower. 


perianth, above the rim of a glandular, often coloured disk lining 
the whole inside of the receptacle. They are often twenty in 
number: five superposed to the sepals, five to the petals, and ten 
placed one on either side of each of the latter.** Each consists of a 

free filament inflexed in the bud, 
and an introrse two-celled anther de- 
hiscing longitudinally. The unicar- 
pellary gynseceum,* inserted in the 
bottom of the receptacle, consists of 
a one-celled ovary superposed to a 
sepal, surmounted by a terminal style, 
dilated at the tip into a stigmati- 
ferous head. A vertical groove runs 
along the whole of the style and 
ovary, answering to where the cavity 
of the latter bears a parietal placenta, on which are inserted two col- 
lateral descending anatropous ovules, with their micropyles superior. 




Fig. 473. 
Seed. 


Fig. 474. 
Embryo. 


> Hiera are often hexandrons flowers in several 
species of ^e section AmygdaUti^ bat there are 
mdly teMmeroiis flowers. 

* There are pretty often thirty in Amygdahu 
anfl €mmi, each petal having flve instead of 
thfee in Iroot of It. The androoeam is always 
whit are have termed Ibr tiiortness’ »<sake an 
**aDdsoeeQm of the Mataeea/* In the flowers of 


the common Almond, with thirty stamens, we 
first find two, the largest of all, in front of each 
petal, and then a third alternate with these. 
The fourth and fifth are superposed to the first 
two, and are the youngest and smallest of all, 
including even those superposed to the sepals. 

• We often, however, find abnormal flowers in 
Prwm9, indoting two or more free carpels (figs. 
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and exterior or dorsal, capped by obturators formed by the thickened 
placenta.* The fruit is a drupe, at the base of which is seen the 
scar of the receptacle and calyx. In Prunus proper, the epicarp of 

Prunus Padua {Bird Cherry^ 


Prunus Mahaleh, 




Fig. 477. Fig. 478. 

Inflorescence. Inflorescence. 

this drupe is glabrous, often covered with a whitish bloom ; the meso- 
carp is thin and fleshy. The endocarp forms a compressed ovoidal 


476, 476), thus becoming analogous to those of 
Nuttallia or several SpireenB or Quillajeee, Some- 
times these carpels are formed like the normal 



Pig. 476. 


ones, and possess a biovulate ovary ; sometimes 
as in the double Cherries of our gai'dens, they 
are more or less leaf-Uke, opened out and hyper- 
trophied. The same thing often ooours in the 


little flowering Plum-trees of our parterres, es- 
pecially P. triloba Ldtdl. Hence CABBiiihBB 
( Rev, Sortie, (1862), 91, Icon.) proposed the 



Pig. 476. 


genus Amyydalopsis (**eH forma 
inepie pro gmtare hahita,** B. H., Qen,, 610), 

^ The ovules have two coats ; above them the 
^aoeuta forms two more or less pronflnent and 
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or elongated stone, with a smooth or wrinkled surface, containing 
one or two descending seeds, enclosing in their coats a large fleshy 
exalbuminous* embryo. Prunus proper consists of trees or shrubs 
from the temperate regions of the northern hemisphere, with alter- 
nate simple petiolate leaves, at whose bases are two lateral stipules ; 
the blade is convolute in the bud. The flowers arise before or at the 
same time as the buds ; they are solitary, in pairs, or in short few- 
flowered racemes, usually evolved from scaly buds.’ About a score 
of species are known.’ 

In the genus Frunus, botanists are generally agreed in including 
as so many sections the following types, which are sometimes con- 
sidered as distinct genera. 

1. The Apricots^ (Fr., Abricotiers) possess a short rather broad 
floral receptacle, and a fruit with a velvety epicarp, pulpy flesh, and 
a smooth or wrinkled stone with a longitudinal groove down each 
edge. Here, too, the leaves are convolute in prsefoliation, and the 
flowers, pedicellate or subsessile, come out before the leaves from 
the scaly buds which protected them during the winter. The two 
or three known species are natives of temperate Asia, except one 
which comes from America.’ 

2. The Peaches’ (Fr., Fic/iers — fig. 479) have a more or less elon- 
gated, sometimes tubular, receptacle. The fruit is velvety on the 
surface, with a more or less fleshy succulent mesocarp, and a very 
hard stone much wrinkled on the surface. The vernation of the 
leaves’ is conduplicate (fig. 479), and the flowers behave like those 


papillttte longitudinal lip8« In certain Almond 
flowers we hare seen these bearing two supple^ 
mentary ovules above the normal ones, each sur- 
mounted by a vertical process of the placenta 
(AdantOfUa, ix. 162, t. iii. fig. 2). 

^ That when adult, for we may say that the 
albumen is doable, as in Nynyph<Ba, at an earlier 
aige. ILu cultivation we not unfrequently find 
embiyos of Pnmua with three equal or unequal 
OOfyl^OQS. 

* Usually a little before. 

* Sbb., DC., op, oit,, 582. — DC,, FI. Fr., iv. 
488. — 0BSK. & OODE., FI. de Fr., i. 613. — 


LeDBE., /c* FI. Bomb., t. 18. — Spaoh, op. cit., 
Fl^ Cochineh,, ed. 1790, 817. — 
FL ii« 600. — FI. Ind.-JBat., i. 

p, 1# 888 ^Tc»b. a Gb., FI. F. Amer., 1 406. — 
A. QMr,Mm.qf3oi., 6d«v.l47; Proceed. Amer. 
Aead.4 ?il. 887-— Chapm., Fi. & Unii.^fitat€e, 


119,— H. B. K., Fov, Gen. et Spec,, vi. 190, t, 
663. — C. Gay, FI. Chil., ii. 262. — Walp., Bep., 
ii. 8 ; Ann,, ii. 272 ; iv. 661. 

^ Armeniaca T., op. cit., 623, t. 899. — J., 
Gen., 341. — Lame:., Diet., i. 1. — DC., op. cit., 
531.— Spaoh, op. cit,, 388. 

* DC., loo. cit. — Lihdl., Bot. Beg., t. 1248. 
— C. Gay, FI. Chil., 263.— Walp., Ann., ii. 
464. — Lame., Diet., i. 98. 

® Pereica T., op, cit., 624, t. 400. — Lame., 
Diet., i, 98 ; SuppL, iv. 836. — DC., op, cit, 681. 
— Spaoh, op. cit., 379. — Triohocarpue Neoe., 
Flern,, n, 7l8. 

^ These are provided with glands in this sec* 
tion, usually better developed than in any of the 
others of this genus. Some opoupy the apices of 
the teeth of the limb, while others, much larger, 
are home on the sides of the tq> of the petiole 
(fig. 479). 
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of the Apricots towards the end of the winter. A couple of species 
are known, natives of temperate Asia.' 

3. The Almonds’ (Fr., Jmandiers—^gB. 469-474) have all the 
characters of the Peaches as regards leaves, inflorescence, and flower- 


Prunua Persioa {Peach). 



Fig. 479. 
Branch. 


ing. But the stone, of variable thickness and sometimes very hard, 
is scarcely wrinkled on the surface, which is riddled by narrow pores ; 
the mesocarp, at first fleshy or leathery, but thick, finally becomes 
dry like the velvety epicarp to which it remains intimately united. 
This little group comprises about eight species from Asia and the 
south of Europe.* 

■ Mm., IHot., n. 1.— DC., FI. Fr., h. 487.— 93.— DC., op. oit., SStt— Spach, op. at., 885.— 

Lahs., Diet., i. 100, n. 1-42. Endl., &m., n. 6406. — Aimpgdal^hora Nsox., 

» AmpgdaUu T., op. oU., 627, t. 402.— L., FUm., n. 717. 

Om., n. 619.— J., &m., 841.— Lake., IHat., i. * DC., loo. «<.— Space, A»n. 8e. Fat., tit. 
102 ; Suppl., i. 309.— Gkbik., Fraal., ii. 74, t. 2, 106.— Jaitb. &, Space, III. PL Orieat., Ui. 
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4. The CherrieB* (Fr., Cemiera — fig®. 480-482) have a floral re- 
ceptacle of very variable form, a drupe, whose smooth epicarp has 
no waxy bloom, while the mesocarp is more or less fleshy or fibrous, 
and the stone is smooth or more rarely wrinkled. The leaves are 

Frunits Cerasut (Cherry). 




Fig. 480. 
Inflorescence. 


Fig. 482. 

Longitudinal section 
of fimit. 


Fig. 481. 
Fruit. 


conduplicate in the buds, the flowers which arise before the leaves 
or at the same time with them are in umbels or short racemes. The 
northern hemisphere of both Worlds contains from fifteen to twenty 
species.” 

6. The Cherry Laurels’ (Fr., Lauriers-Cerisea — fig. 483) have a 
short obconical receptacle. The drupes, often not over fleshy, have 
a smooth epicarp, naked or covered with a waxy bloom, and a 


t. 226-280 * — Bot Reg. (1839), 1. 18. — Gben. & 
Godb., FL de Fr., i. 512. — Roxb., FI. Ind., ii. 
4^9*— ‘iUTiQ*! Fl. Iiid."B(it., 1. p. 1, 862.*— Loub., 
FI. €l0eki^K6d. 1790,316.-0. Gat, Fl. Chil., 
ii. 258.*r-H. B. K., Fov. (9W. et Spec., vi. 191, t. 
564.-**WAi:dP., Sep., iL 8, 907; Ann., i. 271 ; iv. 
650. 

^ Ceraeeu T«, loe. eU,, 625, t* 401.— J., Qen., 
S40/— LiMK., i. 666j V. 663.1 -Sbb., 


DC., op. cit,, 535 . — Ceraeophora Nbok., Elem., 

n. 720. 

* DC., Fl. Fr., iv. 479. — Gben. & Gopb., Fl. 
de Fr., i, 616. — Spaoh, op. cit., 400. — Wall., 
Fl. As, Ear,, t. 148.-— Lifpl., Bot. Beg., t. 
1801. — C. Gat, Fl. ChU., ii. 266. — Walp.i Eep., 
ii. 9 ; Ann., i. 272 ; ii. 466 (part.) ; iv. 651. 

® Lawrocerasus T., Inst.,%%1, t. 408 .— 

Mill., ex Bitdl., Ioq. cit., 0. 
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spherical or elongated, smooth or wrinkled stone. The leaves are 
conduplicate in vernation, and the flowers arranged in more or less 
elongated axillary or terminal racemes. There are about a score 
and a half of species in the warm and temperate regions of both 
Worlds, especially America.* 

In all the preceding sections of the genus Pmnm we find species 
which present variations in the number of pieces in the flower. 


Pruims iMuroc&raws (Cherry Laurel), 



Fio. 483. 
Branch. 


We rarely find a tetramerous or hexamerous perianth. The petals 
again are rarely quite absent, as in Ceraseidos} The number ot 
stamens may be higher than twenty, and we often find twenty- 
five, thirty, or even more. Other flowers have only fifteen, and 

rarely less. 


» See., DC., op. dt., 639.— Space, op. o»<., 
412.— H. B. K., 'Soo. Qon. et Spec., vi. t. 668.— 
WAiL.. op. eit, t. 181 .— Hook., Seooh. Voy, 
t. 88 ; Ieo»., t. 871 ; Sot. Mag., t. 8141.— Jaoq., 
M. AvMtr., t. 227 .— Gbkn. & Godb., op. eU., 


j. Webb, Phgt. Ccmar., t. 88. — Wait., 

p., u. 10 ; V. 648 i Am,., iv. 662. 

' SlEB. k Ztrco., Abhaadl. M4neh. JJcad., 
748. t. 6, fig. U. 
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This is the case with Emplectocladm^ which was placed with some 
doubt in Spireece, for there are sometimes twelve or thirteen stamens, 
but usually only ten superposed to the leaves of the perianth, which 
is that of the Plums ; the floral receptacle is short and rather large, 
lined by a thin glandular disk, except towards its upper edge. The 
short gynseceum is also that of Prunm; in the ovary are two 
collateral descending ovules, with their micropyles upwards and 
outwards, each capped by a cellnlp obturator. The only known 
species is a Californian shrub, with thick rigid branches, in aspect 
like certain little wild Almonds. Its little crowded leaves possess 
two lateral stipules, and the flowers are sessile, solitary or geminate. 

Thus limited and divided into eight sections,’ not always sharply 
marked ofi’, the genus Prunm consists of about eighty species, all 
woody, with alternate stipulate simple leaves, and nearly all natives 
of the temperate regions of the northern hemisphere ; none is found 
spontaneous in Oceania, tropical or southern Africa, or the southern 
extremity of South America. 

The flowers of Pygeum^ are altogether analogous to those of 
Prunm in the receptacle, the disk lining it, the insertion of the 
androceum and gynseceum. But the perianth presents pretty well- 
marked diflierences. The caducous calyx consists of from five to 
fifteen little leaves, imbricated in aestivation. The petals are ill- 
developed, in form and consistency like the sepals, instead of being 
large and membranous as in Prunm. There are from twenty to 
thirty stamens arranged as in Prunm; each consists of an in- 
dexed filament and an introrse didymous anther, at first lodged in 
the very bottom of the receptacle owing to the inflexion of its 
filament, afterwards raised up and considerably exserted. The 
fruit is drupaceous, or dry and coriaceous, often transversely elon- 
gated, as is the single seed it contains, whose exalbuminous embryo 
has thick fleshy cotyledons and a short superior radicle. The genus 


^ TcfKB., Plant, Fremont,, 10, t. v.— B. H., 
614^ n. 27. The only known species (i^. 
ramoeiteinme Tobb.) is in foliage and floral 
organization dosely analogous to Amygdalae 
B. K. 

* Priam, 


fieetione 6. 


[ 1. Pranophora (Neck.), 
1 2. Ajemmiaoa (T.). 

) B. Pereioa (T.). 

; 4 Amygdahu (T.). » 


! 5. Fmpleotocladue (Tobb.) 

6, Ceraeue (T.). ^ 

7. Lawrocerasae (T.). 

8. Ceraeeidoe (SiEB. 4 Zuoo.). 
* GiBBTK., Fnwt,, i. 218, t. 46. — £in>L., Chn,, 
n. 6404.— B. H., Gen,, 610, n. ie.--Polgdontia 
Bl., Pijdr,, 1104 — Polgetorthia Bl., FI, Jan, 
Prasf,, viiL — Germaria Pbesl., Spimel,, 221. — 
Figatter Miq., FI, Ind^Bat,, Snppl., 829, 619. 
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consists of trees or shrubs from tropical Asia and Malaysia. Of the 
ten species known,' one comes from the east of tropical Asia ; they 
have alternate persistent, entire petiolate leaves, accompanied by 
two lateral caducous stipules. The flowers are in axillary or lateral 
racemes, simple or made up of little cymes. 

Maddenic? is also closely analogous to Prunm and Pygeum. The 
receptacle is funnel-shaped, and bears on its edges from five to ten un- 
equal sepals and a variable number of leaves, more or less developed, 
which are considered as petals. The androceum is the same as in Py- 
geum, and is very well developed in certain flowers, with only one carpel 
to the gynaeceum resembling that of Prunus ; while in other flowers, 
female or hermaphrodite, usually found on different stocks, there are 
two carpels, each formed of a stumpy ovary without a style, and bear- 
ing immediately on its summit an oblique layer of stigmatic papillae. 
These last flowers produce a multiple fruit of two compressed 
glabrous drupes, in which the thick crustaceous stone is smooth on 
one side, three-keeled on the other, and contains a seed with a fleshy 
exalbuminous embryo. The only known species of Maddenia is a small 
tree from the Himalayas,* whose branches, covered with a thick rusty 
down, bear simple alternate leaves, with glandular teeth, and two large 
glandular petiolar stipules. The flowers are in terminal racemes. 

Prinsepia* (figs. 484, 485) has regular hermaphrodite flowers. The 
receptacle forms a large nearly hemispherical cup on whose edges 
are inserted five unequal sepals, quincuncially imbricated in the bud, 
and as many alternate subunguiculate petals, also imbricated in the 
bud, but afterwards broad and spreading. The stamens, from fifteen 
to thirty in number, are also borne on the rim of the same cup, and 
consist of a free filament, at first inflexed, and an introrse two-celled 
anther dehiscing longitudinally. In the bottom of the cup is in- 
serted the gynaeceum, consisting of a one-celled ovary tapering into 
a style dilated at the tip into a little stigmatiferous head. The 
ovules are two in number, collateral and descending, vrith their 
raphes towards the placenta and the micropyles outwards, each 


' CoLBBB., From. Lmn. 8oc., xii. 860, t. 
18. — WiaHT, lU., i. 208 j Icon., t. 266, 993. — 
' iMgi. Bat., i. 212 ; FI. Ind. Bat., 

P* ^ JSnum, PI. Zeyl.^ 103. — 

Bsnte., M, 13!(mgk,, 108. — Walp., Rep., ii. 8 ; 
Ann., i. 271 ; iv. 641. 


* Hook.^ F. & Thohb., Hook. Jowm., vi. 
381, 1. 12.— B. H., Oen., 610, n. 14. 

^ Jf. lUmalaica Hook. F. & Thoms., loo. oU. 
—Walp., Ann., iv. 649. 

^ Roylb, lUmtr. PI. KimaiL, 206, t. 88, fig. 1. 
Gen., n. 6414. — Cyonia Lihdl. (nec 
OBiFP.),ex £in>L.,2oc.of^. — B. H., G^.,611,n.l6. 
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capped by an obturator. The fruit is a drape with the thickened 
receptacle and withered calyx around its base. The development 
of the pericarp has taken place to such an extent on one side during 
maturation, that the style has become lateral or even nearly basilar. ' 
The stone contains an ascending seed whose oily fleshy exalbuminous 

Printepia utilU. 


Fig. 484. Fig. 485. 

Flower. Longitudinal section of flower. 

embryo has its radicle downwards. The only known species of 
Primepia is P. utilise a bushy shrub from the temperate regions of 
India, with alternate simple leaves possessing two caducous stipules. 
Its flowers are in axillary racemes, or are solitary axillary ; each 
peduncle is accompanied by a spine which is really an abortive branch, 
and is frequently found bearing a few alternate bracts in the axils 
of the leaves of the non-floriferous branches. 

Not without hesitation do we bring near Prinsepia the genus 
Streplionema,^ which has been considered a doubtful Lythrariad. In 
fact its flowers seem to us to difler from those of the preceding genus 
solely in their ovary, which is free only in its upper part. The re- 
ceptacle forms a cup bearing on its everted edges five sepals,* and as 
many alternate petals, both sets imbricated. The androceum is 
diplostemonous, and the free stamens, inserted more internally and 
lower down than the perianth, resemble those of Prinsepia. The one- 
celled ovary tapers above into a long style, also tapering to its stig- 
matiferous tip ; and below the place where it becomes free from all 
adhesion with the receptacle, it contains on a parietal placenta two 
collateral curved amphitropous ovules, either descending, their micro- 
pyles near the hilum and looking towards the placenta, or more rarely 

^ this genus has nearly always been ^ P. Hoylb, loc^ Walf., JSep*, 

reiteed to ike groop Ch/rp^dbalanem. In fact, ii. 7. 

belongs to Pruwea 1^ its flowers, > Hook., F., Chn*, 782, n. 21 P 

ChrpvMiwiM hy its flmit. ^8, McmnU and 8. sSrioea Hook. F., loo. oit. 
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slightly ascending. No opportunity has as yet occurred for examining 
the fruit of either of the two known species ; these are branching 
trees from the west of tropical Africa, glabrous or with silky down, 
and possessing opposite or alternate shortly petiolate simple coriaceous 
leaves. The flowers are on slender pedicels, and are grouped in 
simple or compound pseudo-corymbs on the wood of the branches 
or in the axils of the leaves. 

The flowers of Nuttallia^ are also in general organization those of 
Pmnus^ and are polygamo-dioecious. In the female flowers, there 
are as many carpels as petals. The broad short receptacular tube 
lined by a layer of glandular tissue, comes ofi" after fertilization in 
a circular piece, just as in Baphiolepis, bringing with it the perianth 
which is inserted on its edges, and which consists of five quincuncial 
sepals and as many alternate shortly unguiculate imbricated petals. 
We find fifteen stamens analogous to those of Prunus, and arranged in 
two whorls each possesses a free filament inflexed in the bud, and 
an introrse two-celled anther. This anther is sterile in the female 
flowers, in which the three, four, or five oppositipetalous carpels are 
inserted in the bottom of the receptacle. Each consists of an ovary 
with a contracted base surmounted by a style which articulates with 
it, and is dilated at the tip into a stigmatiferous head. In the 
ventral angle of the ovary is a placenta bearing two collateral 
descending ovules, whose micropyles are superior and exterior, and 
are capped by thick obturators. The fruit consists of one or more 
drupes, with coriaceous one-seeded endocarps. The descending seed 
contains within its membranous coats a little sheet of albumen. Only 
one species^ of Nuttallia is known, a small tree from North America* 
with alternate caducous simple entire petiolate* exstipulate leaves. 
Its flowers are in pendulous racemes,' at first enveloped with the young 
branches in scaly buds. 


^ Tobb. & Gb., FI* N, Amer*, i. 412. — Hook., 
Bot Beech* Foy., Suppl., 336, t. 82 . — Endl., 
Chn.f n. 6394. — B. H., Oen*, 611, n. 17. 

3 They are also, as we have said (p. 389, note 
2), altogether the same externally as those of 
Bkochorda, which possesses a totally different 
fruit. The foliage is pretty similar in the two 
genera. 

8 A. Dickson {Joum* of Bot., iv. (1866), t. 
lii. fig. 4) has observed that of the fifteen stamens 
of N* oeras^formis five are in front of the median 
lines of the petals, with ten larger than these, 


placed one on either side of each, so that there 
are no stamens superposed to the sepals; and 
according to his view of the androceum in 
Boeaceaty this plant has compound stamens, 
without any oonfiuenoe of their lobes. 

^ F* oerasiformU Tobb. & Gb., loc* oU * — 
Walp., Bep*, V. 669. 

« « ^ gretd* hor. 85° ad 50° mgens.** 

8 They are said to smell like prussic acid. 

^ Each fiower, axillary to a bract, is accom- 
panied two kteral hraotlets, placed at a variable 

height on its pecUod. 
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vni. COCOA-PLUM SEEIES. 

a. Oynciceum eeniral. 

The Cocoa-plums' (Fr., Icaquiers — figs. 486-488) have hermaphro- 
dite regular flowers. The receptacle forms a hollow inverted cone 
lined by a glandular disk. In the bottom of the cone is inserted 
the gynseceum, while its edges bear the androceum and perianth. 

Chrytobalanua leaco. 



FlO. 486. 

Habit (f). 

Tlie calyx consists of five free sepals quincuncially imbricated in the 
bud. The alternating petals are also imbricated in the bud, longer 
than the sepals, and caducous. The androceum consists of from 
fifteen to fifty stamens, arranged in whorls as in the Plums,* and 

* OkrjfHibakmu L, 0t»., n. 621. — J., Qen., 869.— Evsii., Oaa, n. 6407. — B. H., 0«*., 606, 
440 .— LiUKZ.. DM., Bi. 224; Sniml.. iii. 186 ; n. l.—Icaeo Pxvic., Om., 48, t. 6. 
tlLft. 4B8.— Tuxp., Diet, Be, 286. — * It iaimpoMUe to make oat thif arrangement 

DC. Jfrote',, H. 886.— 4SlrMB, Beit, d Befflut, i. in tbe adult dowers with very nomerona atamena 
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each composed of a filament, which may be free or slightly adherent 
to its neighbours, and a short introrse didymous anther dehiscing 
by two longitudinal clefts. There 

<1 , Ch/ryaohalawM Icaco, 

may be one or more stamens 
reduced to their filaments. The 
gynseceum consists of a unicar- 
pellary one-celled ovary, super- 
posed to a sepal,* and a gynobasic 
style stigmatiferous, but hardly, if 
at all, dilated at the apex. Near 
the base of the ovary is seen a 
placenta bearing two collateral 
ascending anatropous ovules, with 
their raphes looking towards the 

back of the cell, and their micro- l-o-situdinal section of flower (I). 

pyles downwards and towards the insertion of the ’ style. The 
receptacle, the calyx, and even the staminal filaments persist around 



the base of the fruit, which is a drupe whose 
adherent stone,’ indehiscent or incompletely de- 
hiscent at its base, contains a single ascending 
seed with membranous coats enclosing a large 
fleshy exalbuminous embryo, with its radical 
inferior. The Cocoa-plums are trees or shrubs 
with alternate simple entire leaves, possessing 
two lateral caducous stipules ; their flowers are 
in axillary or terminal pedunculate cymes, 


Chryaohalanus ohlongtfolius 



usually biparous. One species, C. oblongifo- 
lim* is a native of North America. The 


Fia. 488. 
Diagram. 


other species, C. Icaco* is far better known, a native of the tropical 


of C. Icaco L., but when there are only about 
fifteen stamens, as in (7. ohlongifolius Miohx., 
we may easily see at every age that they are 
what we have termed "stamens of the MosacecB** 
and are not really **um9eriata,** as several authors 
have supposed. In fact, of the fifteen stamens of 
C. ohlongifolvM, five are placed one in front of 
the middle line of each sepal, and the rest one 
on either side of each of these (fig. 488) ; but 
there is no oppositisepaloos stamen. In this 
species their monadelphy is evident, though not 
very great. The pollen grains are, according 
to H. Mohl {Ann, So, Nat, s^r. 2, iii. 841), 


ovoidal or spherical in water, with three bands 
covered with large papillae. 

^ Which is sepal No. 8 (fig. 488), as in all the 
other plants of this series that we have been able 
to examine from this point of view. 

* It is angular, often traversed below by 
grooves of variable length and depth. The sar- 
cocarp is said to become dry Bnally in certain 
species. 

Mtohx., FI, For, Amer,, i. 286 . — ^Nutt , 
Chn, Amor,, i. 301.— DC., loc, oit,, n. 8. — TOBB. 
k Ge., FI, N, Amor,, L 406. 

^ L., Spec,, 618#— Jaoq., Amor ., 164, t« 94.— • 
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regions of America and Africa, presenting several forms or varieties 
considered by some authors as sufficiently distinct species ; but this 
opinion appears on the whole barely admissible. 

Next to Chrysob(dan%s, come the plants which Aublet named 
MoquUea} The floral receptacle forms a sac far more rounded at the 
base than in Chrymbalanus ; but it is also lined by a glandular 
disk, and on its edges are inserted the perianth and androceum. 
Certain species, such as M. guianensi^ (figs. 489, 490), have a 
calyx similar to that of Chrgsobalanus, and ten stamens, five superposed 


Licania {Moquilea) guianetms. 



Fig. 489. 
Flower (f). 



Longitudinal section of flower. 


to the sepals, five alternate with them.’ All are fertile, and consist 
of a long filament and an introrse two-celled anther. In other 
species^ the number of stamens increases, and may become indefinite. 
We may rarely find ill-developed petals and still more rarely are 
there here only from eight to ten stamens.* But this number is more 
frequent in certain species which have been assigned to the genus 
Caligni? Here too the stamens may be numerous,® but several 


Tvbb., M, Ant,, iv. 91, t. 31. — DC., loc, cit,, n. 
1 .— Bshth,, Niger, 886. — H. Bn., Adcmsonia, 
vii. 221. — UOOK. P., MaH. FI, Bras,, Rosac,, 7. 

eUipHoui Sol., ex. Sab., Trme, Hort. Soo, 
Land,p v* 453. — C. peUooarpus Miq., Brim, FI, 
Bueqneh,, 198. 

* AtTXL., Quiem,, i. 621. — J., Chn,, 841. — 

iv. 272, 111,^ t. 786.— DC., Frodr,, 
ii. 626« — ^ENPL., €hn„ n. 6410 (part). — B. H., 
O«ii«»606, n. ^.^Batkeoggne nxALegtohaXawua 
(Met lAeoM) Bsiraw., Moole, Joum., il. 212. 

* loe, t. 208. ^ 

i Some exeq^tknmllj tetremeroos 8ower« 


have an androcoum of only eight stamens. 

^ Especially in those forming the section 
Fumoquilea (Hook. P., Mart, FI. Bras,, Bosac,, 
21 ). 

* In this same section Fumoquilea, 

® Even with a pentamerous calyx. 

J' Licama Aubl., Ghiian,, i. 119, t. 46.— J., 
Gen., 340.-— Lamk., Diet,, i. 661 ; Suppl., ii. 81 ; 
III,, t. 122. — DC., Prodr,, ii. 627.— Space, Suit. 
d Buffon, i. 874 . — Endl., Gen.,n, 6409. — B. H., 
Gen,, 606, n. 2 . — Hedgorea SoHBEB., Gen., 160. 

® There may be as many as fifteen in certain 
species of the s^ion Sgmenopue (Bsnth.). 
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remain sterile, which we have seen occnr in Chrysobalanm ; and these 
staminodes are usually placed all on one side of the petal, which is, 
as we shall see, the case in Hirtella, Parinari, Adoa^ &c. Some Licanias 
indeed, have only three fertile stamens.* All have short filaments 
compared with those of Moquilea. But as these characters drawn from 
the total number of stamens, the number of fertile stamens, and 
the length of the stamina! filaments,* compared with that of the 
perianth-leaves, are all features which, in most genera, vary from 
group to group, without leading to their subdivision, except into 
subgenera or sections, so we shall leave in one and the same genus 
Moquilea and Licania, keeping for the whole the latter name, which 
has priority to recommend it. Thus constituted, this genus wiU be 
composed of half a hundred species, all natives of tropical America, 
from the Antilles to the south of Brazil f trees or shrubs with 
alternate persistent simple leaves, often thick and covered with 
down on the under surface, the petiole accompanied by two lateral 
stipules below, and often with two lateral glands towards its junction 
with the blade. The small flowers are in simple or ramified racemes 
or spikes in the axils of little alternate bracts, where they are 
either solitaiy or in cymes or small glomeruli. The fruit is very 
variable in form in this genus, as in several others of this group. 
It is sometimes globular or ovoidal, sometimes elongated, and pear- 
shaped or club-shaped, obtuse or very acute at the apex. In con- 
sistency it is equally variable ; it may be a drupe with abundant 
flesh, or a sort of nut or achene, with woody or crustaceous walls. 
The inside of the pericarp is sometimes lined with hairs. In the 
membranous see(J-coats is a thick fleshy embryo. 

The flowers of Lecostemon* are constructed on the same general 
type as those of the last two genera, and are hermaphrodite and poly- 
gamous ; but they are distinguished at first sight by one striking 
character, though not in itself of any great importance ; the 
stamens consist of a small slender filament, and a very long erect 


^ Such species as Licama triandra^ micrawthat 
&o., which belong to the section Huliccmia (Hook. 
F.). 

3 There are also species, such as, for example, 
JAoania polifa (FI, Bros,, t. 4, ii.) which are, as 
regards the length of the filaments, intermediate 
between most species of laoama and Mogmilea 
proper. 

• Mabt. & Zuoo., Fov, Q-en, st 3pee,, U. t. 
166.— ZuoOn Fav. Stirp, Fa$o,, i. 887, 891. — 

VOL. I. 


Geisbb., FL Brit, W, Ind,^ 280. — Sbem., Eer., 
118, t. 26. — Hook. F., MaH, FI, Bras,, Bosac,, 
8, 1. 1-8. — ^Walp ., Bep,, ii. 5 ; Afm,, L 270 ; 
u. 462 ; iv. 643. 

* Moo. & Sbbse, FI, JIfew,, ined,, ex DC., 
Frodr,, ii. 639.— Endl., C^en,,n, 6416,— Bbkth., 
Eook, Jowm,f V. 298. — Hook. F., Mart. FI, 
Bra9,t Bosac,, 53. — H., Gen., 609, n. 11. — 
Walf., Aim,, ir. 646. 


££ 
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basifized caducous anther, with two lateral or slightly introrse cells 
dehiscing longitudinally. These stamens are very numerous, 
arranged in close*set whorls. They are inserted, just as in Chryso- 
balanm and Licania, on the inner edge of a recep- 
tacular cup, which also bears the calyx and corolla. 
The former is short, with its edges divided into five 
teeth or ill-marked crenelures, or else irregularly 
sinuous or nearly entire. The latter consists of five 
long exserted petals, imbricated in the bud. The 
receptacle is lined by a glandular disk. In the bottom 
is inserted the gynseceum (fig. 491), consisting of a 
one-celled ovary and a gynobasic style, which tapers 
at the tip and is grooved longitudinally along the 
whole of its inner edge. The two refiexed lips of this 
groove are covered with stigmatic papillae. Close to 
the base of the ovary is seen a placenta bearing two 
Oynesceum^ opened obliquely ascending or sub-horizontal ovules. The 
fruit is a drupe, with a rather thin mesocarp ; within 
its crustaceous stone is a seed, containing in its membranous coats 
a fleshy embryo, with conferruminate cotyledons and an incurved 
radicle. The genus Lecostemon consists of half a dozen shrubs from 

Mexico, Guiana, and Brazil, with alternate entire 
Btgiobannm tpaihuiaivm. gQJ.jg^(.gQ^g petiolate leaves, whose two stipules are 

sometimes scarcely visible ; the flowers are 
grouped in racemes with simple or cymose 
ramifications ; the pedicels often droop and be* 
come more or less thickened afjer anthesis. 

With the same general floral organization as 
the preceding genera, Btylobadum' (fig. 492) is 
peculiar in the hypogynous insertion of its 
androceum. The perianth is regular, forming a 
broad cup with the rim flattened and divided 
into five lobes quincuncially arranged in the 
bud. The flowers are polygamous, and it is only 
in some that the androceum is well developed. It is then represented 
by ten exserted stamens, each formed of a very slender filament 


» Dww,, Mm. afil#., ▼. 87, t. a.— nc.. Prodr., tt. 92.— Khm, n. 6417.— R H., Qm., 609, 

a. Mr—Maeroitiimai, Hook, leo*., 1 418. 



Lecostemon 

Qardmerianmn, 



Fig. 491. 
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inserted below the ovary, and a long basifixed introrse two-oelled 
anther dehiscing longitudinally. In the purely female flowers the 
anthers are short and included.* The gynseceum is inserted in the very 
bottom of the flower just as in Lecoatemon, and consists of a sessile 
one-celled ovary, and a gynobasic style dilated into a broad stigma- 
tiferous plate. On a subbasilar placenta are borne two collateral 
ascending anatropous ovules, with their micropyles downwards and 
looking towards the style. The fruit is a drupe, with a thin 
mesocarp and a thin stone containing a seed, whose embryo is 
accompanied by only a little albumen. The radicle is inferior, and 
the thick cotyledons are transversely induplicate. Three species of 
Stylohadum are known bushy Australian shrubs, whose alternate 
simple leaves have stipules, which may be more or less rudimentary 
or even absent. The flowers are solitary, or in few-flowered cymes 
in the axils of the leaves. 

b. QyncBceum excentric. 

The plant from the Mascarene Islands, to which Commerson gave 
the name of Grangeria^ affords a transition between the genera we 

Qrwtigeria horhonica. 



498. Fig. 494. 

Flower (y). Longitudinal section of flower. 


have just studied and those Chryaobalanea which, as we shall see. 


^ They are in this case sterile. » Commies., ex J., Gen., 840.— Lame., Diet., 

* Nbeb, in LeJm. IBlamt. Preiee^ u 96. — iiL 21 ; III, t. 427.— DC., JPtodr^ 5i, 527.— 

BsKTfi., JFl* AnetraL, ii. 427. Ekdl., Gm., n. 6418.— B. 607, ». 4. 

BF 2 
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possess a laj^e receptaculw tube, with the gynajceum inserted on 
one of its sides at a variable distance from its mouth. In Ciryao- 
hoHanw and Licania, the insertion of the ovary is evidently as in the 
Pruneee, in the centre of the receptacle. In G. horhonica (figs. 493, 
494) this point is already slightly excentric. The floral organization 
is in other respects very near that which we have already observed 
in the Licaniaa of the section Moquilea. The calyx and corolla each 
possess five imbricated leaves. The receptacle, lined by a thin layer 
of glandular tissue, still bears on its edges about fifteen stamens 
arranged as in Chryaobalamia ohlongifolim ; each consists of a fila- 
ment at first inflexed and then much exserted, and an introrse 
two-ceUed anther dehiscing longitudinally. The filaments are only 
united just at the base into a short collar like that of Chrysobalanm. 
The ovary covered over with long hairs contains two collateral erect 
ovules, whose micropyles look downwards and towards the insertion 
of the gynobasic style. This last is slender, rolled up in the bud 
and then long and much exserted ; its stigmatiferous apex is not 
dilated. The flower is a drupe with a thin mesocarp and a trigonous 
one-seeded stone. Within the membranous seed-coats is a fleshy 
exalbuminous embryo with its radicle inferior. 

In G. porosa^ another species of the same genus from Madagascar, 
the floral receptacle is more concave; the insertion of the ovary, 
corresponding with the edge of the receptacle, is hence higher up, and 
there are ten stamens, not all of which are fertile. Two or three, in- 
serted in the opposite edge of the receptacle to that which bears the 
receptacular cup, remain as sterile tongues. The flower contains 
one or two seeds with very fleshy embryos. 

Thus, of the two species included in this genus, the one has 
fertile stamens all round the receptacle, and the other only on one 
side ; we shall see that the same alternative occurs in Couepia 
and Parinari. The genus Grangeria consists of glabrous or bristly 
shrubs, whose simple leaves possess two lateral caducous stipules. 
The flowers are in simple axillary or compound terminal racemes ; 
each flower is home on a slender pedicel axillary to a caducous 
bract, 

Li SRrteUc^ (figfs. 495-600), too, we find the same one-sided inser- 


> H. vBl. 161, SOO. a. 4. Fmet., iU. 40, t. 15a— Lake., Diet., iU. 18S, 

* Ih, Om,, a.6a->J., «»»., 840.— Qksth., Snppl., iH. 68; IB., fc 188.— DC., Pro*-., « 
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tion of the gynseceum a little below the mouth of the receptacle. 
But here the development of the receptacular pit is exaggerated 
on one side, so as to form one of those deep depressions whose 

Hirtella triandra. 






Fig. 496. 
Hower-bud. 


Fig. 496. Fig. 497. Fig. 458. 

Flower (4). Flower, corolla removed. Longitudinal section 

of flower. 


appearance has been compared to what is called the “ adnate 
spur’* of certain flowers. On the edges of the receptacular cup are 
inserted a perianth like that of Grangeria^ and an androceum with 
at most ten stamens in the known species and 
usually still fewer. Thus H, triandra} (figs. 

495-499) has only five stamens, of which but 
three are fertile, namely, those inserted on the 
same side as the gynaeceum. They each consist 
of a filament involute in the bud and free for 
nearly its whole length, and an introrse two- 
celled anther dehiscing longitudinally.* At the 
base the stamens are connected by a little 
thickened ring, so that they are really mon- 
adelphous ; on the side where the almost entire abortion of the andrO’ 


Kvrtella triandra. 



Fig. 499. 
Diagram. 


628.*— Spaoh, Sait, d Buffon, i. 876.— Ekdl,, 
Oen,^ n. 6408. — B. H,, Chsn., 608, n. 8. — Cotmi^ 
huena E. & Pav., Prodr, PI, Per,, 10, t. 2 (neo 
Piy^Caneea Soop., Introd,, n. 928. — Brya 
Vblloz., pi. Plum,, iv. 1. 1. 

1 Sw., Prodr,, 67 : PI, Ind, Oeo„ i. 608.— JST. 


merioana Jaoq., Amor,, 8, t. 8.— .ff* funciulata 
[IQ., in Linnaa, ilx. 459. 

* The poUen, according to H. Mohl. 
h, Nat., 2, iii. 841), hi analogow to tUt of 
^Skrjiohaiatm ; but the three or ftw hanoi on 
aoh grain are deatitute of paj^lw* 
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ceum takes place, we only see two little teeth projecting from the 
edge of this ring ; like the fertile stamens each is superposed to a 
sepal. The gynsecenm consists of a single carpel superposed to a 
sepal it is made up of a one-celled ovary, and a slender gyno- 
basic style inserted at the foot of the ovary on the side next to the 

unilateral pit of the receptacle, and ter- 
minated by a very small stigmatiferous 
head. Near the base of the ovary is 
seen a placenta from which arise two 
collateral anatropous ovules whose mi- 
cropyles look downwards and towards 
the insertion of the style. The fruit is 
a drupe, whose stone contains a single 
seed with an exalbuminous embryo, 
thick fleshy cotyledons, and an inferior 
radicle. 

The flowers of the other species of 
Hirtella are similarly formed, but 
possess a larger number of fertile sta- 
mens. Thus H. Ursula (fig. 500) has 
six, possessing a pair in the place of 
each single one of H. triandra ; so too 
with H. brachystachya, elonyata, ame- 
ricana' &c. ; also with H. Thouarsiana* 
a species from Madagascar which had been made into a distinct 
genus under the name of Thelira.* When instead of one or two 
stamens there are three before one or more of the sepals, the 
androceum consists of seven, eight, or nine pieces. The fruit 
of Hirtella is a more or less elongated drupe, whose mesocarp is 
of very variable thickness and consistency and whose stone 
contains a single seed, within whose membranous coats is the fleshy 


Hirtella hinuta. 



Fig. 500. 
Flower (^). 


^ Sepal Z, u in Chryeohalamu (fig. 499). 

* AlTBib, €hiian», i. 24/7, t. 98 (nec Jaoq.). — 
JST. Aeteemdra W., ex Boeh. k Son., SyH,, v. 274. 
— H. miiida W,, he, oiL — H raoemoaa Laicx., 
iiL 183. — H. Mtmgjfelia DC., loo, oit,, 
n. 10, — S, P&ssl., Bymb,, ii. 28, t. 

es, — M, eoriaeea HjlBT. k Zvoo,, in Ahh, 
Mihek, AM,, X. 888. Thie epedee mafj have 
eavea or ei^t etamani, wbeo there are three 
inetead of tiro beftMro one or two of ite eepali ; ao 


again, when one or two of these pairs are re- 
placed by single stamens, the andiocemn is re- 
duced to four or five pieces ; all facta afibrding a 
good explanation of the symmetry of the stamens 
in this species, and some otdiers of the same group. 

• H. Bn., Ademtonia, viii. 160. 

^ Dry.-TH., Ghn, Noe, Madag,, n. 72.— DC., 
ProdAT,, ii. 627 . — ^Enpi., Offo., n. 6412.— B. H., 
Oen,, 607 (PormarN(ifi).«-wB. Bn., loo, eit„ 169. 
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fexalbttmin^us embryo. Its radicle is inferior, and its coty- 
ledons touch by a flat or more or less sinuous surface; they 
are even said to be folded one within the other in Thelira. Of about 
two score species now admitted in this genus, this is the only native 
of the Old World ; the rest are all trees or shrubs from tropical 
America,* especially common in Brazil and Ouiana, and much rarer 
in the Antilles ; their leaves are alternate simple and petiolate, with 
two caducous lateral stipules ; the flowers are in axillary or terminal 
racemes, either simple or branching, or composed of cymes which 
are often uniparous above a certain level. These flowers are axillary 
to bracts, usually covered with hairs, which may be glandular and 
may also be found even on the edges of the caJycine leaves, especially 
in the Madagascar species. 

Couepia^ may be described as Hirtella in which the androceum 
consists of at least fifteen stamens and often of more. Sometimes 
these fertile stamens are all on one side of the flower as in Hirtella^ 
and then the narrow ring formed by the union of the bases of the 
staminal filaments has only a variable number of little teeth or sta- 
minodes on the other side. Sometimes on the contrary there are a 
large number of fertile stamens all round the flowers ; they are ar- 
ranged as in the Bosacea generally, and may be intermixed with more 
or less elongated sterile filaments. The elongated tubular receptacle 
with its glandular lining, the perianth, and the gynseceum are al- 
together those of Hirtella. The ovary sometimes presents a rudi- 
mentary false dissepiment between its two collateral ovules.* The 
fruit is drupaceous, its mesocarp is of very variable form and 
thickness.'* Couepia consists of two-score species of trees and 
shrubs from tropical America the leaves are alternate simple and 
petiolate,' accompanied by two caducous lateral stipules. The flowers 


^ K. & Pav., JPZ., t. 227. — ^Miq., SiW'p, Swrin,, 
t. 7. — Geisbb., FI, Brit, W,-Ind,, 229. — Cham, 
& SOHLTL., Linncea, ii. 548. — Bbkth., Sooh, 
J<mm,, ii. 216.— Maet. & Zuoo., loc, oit,, 373.— 
Seem.| Ser,, 118.— Hook. F., Mcvrt, FI, Bras,, 
Bosac„ 27, t. 9-12. — Walt., Be^,, ii. Ij v. 
646 ; Am,, i. 270 ; ii. 462. 

* Ahbl., Gaum,, 619, t. 207. — DC., Prodr,, 
li. 626 . — Behth., Mook, Jowm,, ii. 212. — B. 
H., Chn,, 608, n. 9 (part, et excl. syn.). — Acta 
W., Spec,, iii. 717. — Dtdacia Neoe., Flem,, n. 
1286 ? — jkoqtsilea (put.). Bbkth., loo, oit, (n«o 
AUBIi.). 


* Which greatly dinuniihes the valna of Pari- 
nari as a separate genus. 

* As in Lioama and Hirtella, The peri- 
carp is dry or drupaceous, globulu, ovoidal, or 
obovate, or curved and reniform. 

^ Maet. A Zuoo., Nov, Qon, et Spec,, ii. 80, t. 
166 j in Flora (1832), Beibl. ii. 90 1 in Abh, 
MUnoh, AJtad,, x. 888.— P(EPP. & Evdl,, Nov, 
Qen, et 8peo,,\, 76. — Hook. P., Mart. FI. Bras., 
Bosao., 41, 1. 18-16. — Walp., Bep,, ii. 6. 

* There are sometimes two lateral glands at 
the top of the petiole. 
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are in axillary or terminal racemes, simple, ramified or made up 
of cymes. 

Parinari ‘ (fig. 501) may be very briefly defined now that we know 
the preceding genera : it is Couepia in which the stamens, from ten 
to twenty in number or indefinite, are fertile either only on one side 
of the flower or all round the receptacle, while the ovary is divided into 

two uniovulate half-cells by a vertical false 
dissepiment, which advances from its walls 
into the interval between the two collate- 
ral ovules. We often find this represented 
in the drupaceous fruit,’ for the stone may 
be divided into two one-seeded cavities. 
Parinari consists of trees of which upwards 
of thirty species have been described ; they 
have alternate persistent simple leaves, the 
blade often provided with two lateral 
glands at its base, the petiole with two lateral stipules. The 
flowers are in racemes or corymbs, either simple or made up of 
cymes.’ About half the species inhabit tropical America,^ the 
rest belong to the Old World, to tropical and eastern Africa,’ to 
Australia,® and some, finally, to the Indian Archipelago.' Among 
these last there are species whose flowers often have a reduced 
number of stamens, and a shallower receptacle than in Hirlella 
or Couepia. They have, however, been united to the genus 
Parinari despite these points of dissimilarity, because their ovary 
and flower present the false dissepiment between the ovules or seeds ; 


ParinaH sene^alense. 



Fig. 501. 

Perianth and androceum opened 
out. 


^ Attbl., Onion., i. 514, t. 204, 206. — Farina^ 
rum J„ Gen,, 842, — Laick., IHct., y. 17 ; 
Snppl., iv. 801 ; HI., t. 429. — DC., Prod/r,, ii. 
626.— ^PACH, ^t. d Buffon, i. 871 . — Endl., 
Chn,, n. 6411.— -B. H., Gen., 607, n. b.~^Petro- 
catya Schbeb., Gen., 245 . — Balantwm Desyx., 
Mam. Prodr. FI. Ind. Occ., 34 . — Dugortia Scop., 
Inirod., n. 956 .— Bl., Bijdr., 89. — 
JSmeiteUa Bl., FI. Jae. Prof., vu . — Grymania 
PbSSL., Epimel., 193 . — Lepidocarya Kobth., 
Med. Krvddk. Arch., iii. 886. — Fntosiphon 
BSDJ>.f Madr. Joum. 8c., ser. 8, i. 44 (ex B. H.), 

* &eepUoiially we may find certain dioar- 

{keQary drupes. 

* llie lafinresoeiice is braaobed in the spades 
ei whld^ 01 €ai3H>lli has made his section 
PHroearya, wliile Mi Meoearya is described as 
poawwehig flmple terminal racemes. short, 
tbe infioresesiioe ciP 0 rimm prawnts erery wia- 
tkfavhmfodibiCtmepkk 


< Bbnth., Hook. Jowm., ii. 213. — Mabt., 
Ohe. (1819), n. 2670 . — Hook. F., Mart. FI. 
Brae., Boeac., 49, t. 17, 18. 

* Sab., Trane. Hort. 8oc,, v. 461. — Pebb. & 
Guill., FI. Seneg. Tent, i. 272, t. 61, 62. P. 
eenegalenee Pebb., described in this work, fbom 
which our fig. 501 is taken, is the Meou of Adak- 
SON (ex J., Gen., 842). The second species there 
mentioned, P, excelewm Sab., is the Mampata of 
Abanbon (ex J., loc. cit .) — Benth., Niger, 888. 
— Habv, & Bond , Ft Cap., ii. 696. — H. Bn., 
Adaneonia, vii. 221 ; ix. 148. 

® Benth., Ft Auetrat, ii. 426. 

^ Miq., Ann. Mue, Lagd. Bat, iii. 287 ; FI. 
Ind.-Bat, i. p. 1, 862 ; Suppl., i. 806. — ^A. Gbat, 
Bot Unit Statee Ewpt Fop., t. 64, 66.— 
Kobth., Verh. Nat. Geeoh., 269, t. 70.— For 
tbe spades of various countries see Walp., Bep., 
ii. 7; V. 647; Am., ii. 468; iv. 644. 
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Acioa ffuianensis. 


but the existence of a rudiment of this internal process of the 
ovarian wall in Couepia proves the close relationship of that genus to 
Parinari and the little value of the latter one.' 

In the Coupis" (figs. 502, 503) we find the receptacle of Rirtella 
Couepia and most species of Parinari, with its deep unilateral tube. 
In the flowers of Adoa guianensis, the pro- 
totype of this genus, we find five imbricated 
sepals, and as many alternating imbricated 
petals. There are from ten to fifteen fer- 
tile stamens aU on one side of the flower ; 
on the other, that of the receptacular 
tube, the androceal ring only bears a 
variable number of little sterile teeth. 

But the filaments of the fertile stamens 
are united together for a long way up into 
a long strap-like band, spirally involute 
in the bud, and then spreading a long 
way on one side of the expanded flower. 

Towards the apex the filaments become 
free and support each a short introrse two- 
celled anther dehiscing longitudinally. 

The gynseceum is inserted and formed as 
in Hirtella. very long basilar style 

ends in a^^arcely dilated stigma; it is 
roUgdr^ in the bud and exserted on an- 
.thesis. The fruit is a drupe with a usually dry hard thick mesocarp 
and a one seeded endocarp ; the radicle of the embryo is inferior. 



FiO. 602. 

Longitudinal section of flower ({-). 


^ We have been unable to study the genus 
Trichocarya lnd,~ Bat.^ i. 857 ; Suppl., 

i. 116;, which Bentham & Hookee place 
(Gen,t 607, n.6) beside the genus Barinari, and 
which, with the characters of the last species, a 
pentamerous flower, an androceum of about 
twenty-five stamens inserted all round the flower, 
is said to present a tubular, cylindrical receptacle^ 
entirely filled up by an accrescent gynophore. The 
ovary, inserted on top of the receptacular tube, 
is described as containing one (P) ovule, and as 
accompanied by a basilar style. The fruit is a 
drupe, with a coriaceous endocarp lined with 
hairs. Two species of this genus have been de« 
scribed, one irom Borneo, the other from Su- 
matm, named by Kobtham (Ned. Kruidk.Areh., 
iii. 884, 888) AngeUeia eplemiene and Biemenia 


racemosa respectively. Were it not for the sin- 
gular character of the gynophore, which, accord- 
ing to Miquel himself, needs verification, it 
would seem that these plants should be referred 
to the genus Parinari. In his last work on these 
plants Miqtjel (Ann. Mue. Lugd.-Bat., iii. 286) 
has maintained as distinct genera Angeleeia and 
Biemenia, which, as we have just seen, had been 
united by Bbethah & Hooeeb in 1866. It 
appears that the herbarium at Leyden does not 
contmn enough specimens to allow any dear and 
definitive judgment to be given on these points. 

* Acioa Attbl., Oaian., 698, t. 280. — DC., 
Prodr., ii. 586. — Spaoh, Suit d Buffon, i, 871. 
— H. Bk., Adansonia, vi. 222 . — Ada (part.) W., 
loo. dt — Bulada Nbok*, Blem,, p. 1286 (flk 
DC .). — Ckmepia (part.) B. H„ Oen., 606, 
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Aoioa ffuiameniii. 



Fia. 608. 
Diagram. 


The name Griffonia' has been given to certain African plants 
whose flower is constructed like that of J. guianenm, and which 
cannot be generically separated from it. The fillet formed by the 
fertile stamens may here be even longer than in the G-uiana species, 

and of these fertile stamens there are from 
ten to fifteen and upwards, always unilateral. 
The fruit is of very variable form.’ Already 
we know of five or six species from the 
west of tropical Africa.* Thus constituted, 
the genus Adoa consists of erect or climbing 
trees or shrubs, with simple entire alternate 
leaves, with two caducous lateral petiolary 
stipules. The flowers are axillary or terminal, 
collected into racemes simple, branched, or 
composed of cymes. The bracts are pretty 
often glandular, like those of Hirtella, and 
the same may be the case with the sepals. 

Parastemon* has flowers analogous to those of the Asiatic species 
of Parimri which we described last. The receptacle is shallow and 
cupulifoxm, and on one side of it is inserted a gynaeceum, which may 
or may not be fertile, for the flowers are polygamo-dioecious. On 
its edges are borne a calyx of five imbricated sepals, a corolla of five 
caducous petals, also imbricated, and an androceum which consists of 
only two fertile stamens superposed to two sepals. Each of these 
stamens is composed of a filament longer than the corolla, involute 
in the bud, and a versatile introrse two-celled anther. The recep- 
tacle is lined by a glandular disk, whose rim is especially thickened 
at the side opposite the insertion of the stamens. The ovary possesses 
a slender basilar style ; it becomes a glabrous oblong fruit, obtuse 
at the apex, with a nearly woody pericarp containing a single seed, 
whose thin membranous coats envelope an erect exalbuminous 
embryo. The only known species of this genus is P, urophyllus^ 


* Hoox« F., Zoc. n. 10 (nec H. Bu.). 

* **Nma6 Hooa, ohUmga vel ohpyr^omUt, tub- 

eomfifumh urugtacea, 1-tperma, l^lo iniusfiUt 
fiMdk (B. H., loo. eit\ Ai in Coue- 

jpkt, wpel if tnperpoted to lepal 8. 

ICoMorer* we here tbown that there is no cha- 
leoter aiiAdleiitlj distine^ve to mark off the 
Ooujpi of Olden* generioallj trtm the ft>ecSef of 

bMm nf windi we make a sac^ 


tion in this genus under the name of Lorandra 
(Hook. F., tMs,). 

* H. Bn., loo, cU., 228, 224, note. 

^ A. DC., Awn, Nat,, i4r. 2, xviii. 208.— 
Pl., Atm, So, Nat,, sdr. 4, ii. 268. — B. H., Oen,, 
607, n. 7. 

• A. DC., loc, Waxp., Atm,, iv. 648. — 
JSmbolia urophjfUa Wall., Cat,, 2809. — ^A. 
DC., Trims. Lim. S<io., xvii. 181 
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a glabrous shrub from Malaysia, whose alternate simple per* 
sistent lanceolate leaves possess ill*developed lateral stipules. The 
flowers are small and numerous, in lax slender axillary or terminal 
racemes. 


The group of the Bosacea is so very natural that its extent and 
limits were early foreseen. B. de Jussieu, in his Catalogue of the 
Garden of the Trianon,* and Adanson, in his “Families des Plantes"^ 
may, however, be considered as having clearly marked out, the one a 
Natural Order {Bosacece), the other a Family of the Eoses {Bosa). 
A. L. DE Jussieu, in defining his order Bosacece* greatly enlarged 
the frame drawn up by his predecessors ; for, besides the genera of 
Bosacea uow-a-days admitted by botanists, he included Tetracera, 
Tiff area, and Delima, which are Dilleniacea ; Suriana, now placed in 
Butacece ; Prockia, a genus since attributed to Bixacea or Tiliaceee ; 
those Homaliaceee that were known in his time, viz., HomaJium, 
Napimoffa and Blackwellia, besides Calffcanthus and Plinia, a Myrtad. 
It was A. P. DE Candolle^ who definitively excluded most of these 
genera from Bosacea ; and, with the exception of CephaloM 
Amoreuxia^ and Trilepisium,^ the genera which he kept in this order 
are still maintained by most botanists of the day. He also resisted 
the tendency to follow the example, which E. Brown' had recently 
set in considering as so many distinct orders the secondary tribes 
which A. L. DE Jussieu had made in his single order Bosacea, viz., 
Pomacea, Bosa, Satiffuisorha, Potentilla, Spirea,* Amyffdalea. But 
Endlicher*® and Lindlet'* followed this example. The former dis- 
tinguished in his large class Bosiflora, the five orders Pomacea,^ 
Calycanthea, Bosacea (subdivided into Bosa, Dryadea, Spiraacea, 
and Neuradea'^) Amyydalea and Chrysobalanea -, the latter made the 

» 1769, ex A. L. J., Oen., Ixx. * See Congo (ISIS), 488: Vork$, ed. 

« II. (1763), 14, 2S6, Earn. xU. Biarif., i. 116. 

* Op, city 884, Ord. x. ® We here snppren that of the Proeleiea (889), 

^ Frodr,y ii. (1825), 525-689. * which berideti Prockia, only inclndes Dilleniadf, 

^ Which belongs to Bwt^agaociB or Croicsu- with the exception of MirteUa, which was the 
laoe<B, only genus of MotaoccB in the tribe. It belongs, 

0 Placed among Bixacea by Bxkteax & as we have seen, to Chrycobalanca* 

Hooker {Ocn,, 124). w 0^ (1886-1840), 1286, Cl. bd. 

7 Pup.-Th., Qm* Novn Madag,, 22, n. 74.«— ^ Veg, Kiagd. (1846), 539, All xlil 

DC., Prodr,y il 689 . — Bndl., Chn., n. 6416. “ This little group, made op the genera 

•• JE eharactere daio oerU non hnjm ordinU** Bcnrada and Ch^lnm, since the time of A. I#. BX 
(B. H., e'en., 605.) JvasiEYr, has been referred to Moiocea, whidi 
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five groups CArysobalanacea,' Brupacea,^ Pomaceee* 8anpui$orbaceeP 
and Bomcea proper, distinct orders of his alliance Bosalea, in the 
same category with Leguminoaa (Pabaeea) and Ccdycanthacect. 

In the jBosoce*®, as understood by A. P. be Canbolle, were sixty-nine 
genera admitted before his time or by him, which are, in our enume- 
ration, reduced to sixty-five. Of these sixteen were Linnean genera, 
namely, Bma, Ayrimonia, Alchemiila, Sanguiaorba, Cliffortia, Pragaria, 
PotentiMa, Bubtia, Geum, Drgaa, Spireea, Pyrua, Cratagua, Prunua, 
Chryaobalanua, and HirteUa. He retained Cydonia of Tournefoet 
Aublet’s* four genera, Couepia, Acioa, Parinari, and Licania ; 
Pdylepia, Margyricarptta, Kageneekia, and Smegmaderntod of Euiz & 
Pa VON; Grangeria of Commerson,* Acana of Vahl,* Lindleya, Cerco- 
carpua and Bray era of Kunth,“ Gillenia of Mcench," and Neillia of 
Don.“ De Canbolle had himself established*’ the two new genera 
Purahia and Kerria, and adopted those which Linbley had just 
proposed*’ in his group Pomaceee, namely, Baphiolepia, Chamcmelea, 
Eriobotrya, Oateomelea and Amelanchier.'’’ Styhbaaium, established by 
Desfontaines in 1819, was still referred to Terebinthaceee. The 
genus Eucryphia of Cavanilles** was placed with Hypericinete or 
Chlenacea ; nor was Pygeum of 0 .®rtner*^ yet considered one of Bo- 
aaceee ; while Lecoatemon of Mocinno & Sesse” was only considered 
a doubtful member of the order. In fine, the number of the genera 
then known, now admitted by us in this order, reached forty-three. 

The other twenty-one genera are of contemporary or nearly con- 
temporary origin. The greatest number are due to the English 


it vdkwely approadiei^ it ia true, in the situation 
of its carpels ; but it appears to us to approach 
the Biehertteinieus more closely than any other 
natural group; so that we shall have nothing 
more to say about it in the enumeration of the 
difierent genera of the Order EosacefB. 

* IiIKDL., Inirod,, ed. 2, 168 ; Ve^. Kin^d,, 
642» Ord. cc^.~^Chry*ohalane<B B. Bb., loc, 

BC^ JProdr^ ii. 526 . — Ekdl., Gen., 1261, 
Ord. oebudv. 

* DC., n. Fr^ iv. (1806), 479.— Lendl., 

657, Ord. ocx . — AfnygdaletB JuBS., 
Mk — Bkdl., Gen., 1260, Ord. colxxiiL 

* liOSSflu, Tram. lAmm, 8oc., xiii. (1821), 
OS^-EirDL., Gmpp 1236, Ord. odbcz. 

^ Veg. Xkigd.f 561, Ord. oczii. — CUffor- 
Haeea 

* iiMf^ i. (1700), 682. 

' * JPtdelaGitgamFrang.(in6). 


^ Described earlier by Molina (1782), under 
the name of Qmllaja, and placed by A. L. de 
Jussieu (Gen. 444) among the Gen, inoerta 
sedis. 

8 Ex J., Gen. (1789), 840. 

9 Envm., i. (1804-1806), 273. 

I® Nov. Gen. et Spec. Bl. JEquin,, vi. (1828), 
and in Bbayeb, Note ewr wne Nouv. PI. Moeac. 
(1823). 

Meth., Suppl. (1802), 286. 

^\Prodr. m. Nepal. (1802, 1803), 228. 

^8 Trans, Linn. 8oo., xii. p. ii. (1818), 162- 
169. 

Tram, Linn. 8oo., xiii. (1821), 98. 

^8 Reproduced from MsDious,(?etfoA. d. Baton. 
(1793). 

looms, iv. (1797), 49, t. 872. 

J)e Fruot. et 8efnin. Plant., i.'(l7a8), 218. 
Ex DC., Prodr., ii. (1825), 689. 
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and American botanists, who, from 1822 to 1867 , established the 
thirteen genera Nuitallia, Exochorda, Primepia, Adenostoma, Cowania, 
Bencomia, Siranvasia, Maddenia, Canotia, Coleogyne, Ckamabatia, 
Neviusia and Strephonema. During nearly the same period the 
Germans established the genera Euphronia,' Pterostemon,^ FaUugia* and 
Levcosidea.* Siebold & Zuccarini, in their investigations of the 
flora of Japan, discovered the two genera Stephanandrc^ and Bhodo- 
typos^ A. DE Candolle described the genus Parastemon in 1 842 , 
and Miquel has recently given a more detailed account' than 
Korthals of Eiemenia and Angelesia, united by others under the 
generic name of Trichocarya} 


It will be asked, does the order Rosacea, of which the genera 
here retained include from nine hundred to a thousand species, 
possess any common absolute characters ? We think not. The 
flowers, for instance, are no doubt very often regular ; but this is 
not constant, for a large number of Chrysohalanea have a unilateral 
androceum, an excentrically inserted gynseceum, a receptacle with 
a one-sided tubular cavity. Again, the receptacle is very often 
concave, with the perianth and androceum perigynous ; so that, 
generally speaking, we may consider Rosacea a perigynous Ramn- 
cvlacea. But the stamens are hypogynous not only in Canotia, 
which is a genus of doubtful affinities, but also in Stylobasium, which 
cannot be removed to any distance from Lccostemon. The gynseceum 
is often polycarpous j but the ovary is syncarpous and many-celled 
in a fair number of the Quillajea, such as Exochorda, LituUeya, 
Euphronia, Eucryphia, &c. Albumen is usually wanting in the 
seeds ; but it is found to a variable amount in NeiUia, GiUenia, 
Nei'itisia, Eucryphia, Euphronia, Canotia, Purshia, Chamabatia, Cowa- 
nia, &c. The leaves are almost always alternate ; yet they become 
opposite in Rhodotypos, which presents in all other respects the vege^ 


> Mabt., Abe. et Bpec^ i. (1824), 121. 
a SCHATJBB, Lmnaa, xx. (1847), 786. 

* EinJl., Gen. (1886-1840), 1246. 

* Eokl. & Zbth., :Enuin. PL Cap. (1884r- 
1887), 266. 

» Ahh. Munch. Akad.,m. (1848), 789. 

« FI. Jap., 187, t. 90 (1886). 

7 Ann. Mus. Luffd, Pat,, iii. (1867), 286. 


® FI. Ind.-Pat., i. p. i. (1856), 867. a 
doubtful genus of Poeacea, has been described 
Staphylorhodoe (Tuboz., PmU. Moeo. (1862), 
ii. 281), a genus said to come from New Zealand 
but wrongly, say Bbitthak A Hooiora \Gen. 
606), who conrider this type altogether nn- 
oertdn. 
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tatire organization of Xerria}, in Xucryphia and in Coleogyne, We 
nsoally find stipules, but they are missing in several SpireeeB, in 
NuttaUia and Bwochorda, and in several Chrysobalanea. But we may 
still say, speaking generally, and taking care to bear in mind their 
numerous exceptions, that the Rosacea may be considered peiigynous 
Eanunctdacea, with stipulate leaves and exalbuminous seeds. 

The characters which, though valuable, are variable, have served 
to establish the tribes, of which we give briefly here the most impor- 
tant features in agreement with the most recent authors. These 
series are, as we have seen, eight in number. 

I. Bos£.£. — O varies inferior or included in the receptacular cavity. 
Fruits dry, included in a fleshy indusium of receptacular origin. 
Calycle absent. Ovaries uni- or bi-ovulate. Ovules descending, 
micropyle exterior. Leaves nearly always pinnate. Stem woody. 

II. Agrimonieje. — F ruits dry included in a dry or rarely fleshy 
indusium. Corolla usually absent. Calycle nearly always absent. 
Ovaries uniovulate. Ovules descending, micropyle exterior. Stem 
herbaceous or woody. 

III. FRAGARiEiE. — Ovaries free, not included in the cavity of the 
receptacle. Fruits superior. Ovules solitary or geminate, ascending 
or descending, micropyle exterior. Stem herbaceous or frutescent. 

IV. Spiree.®. — C arpels not included, solitary or numerous. Ovules 
solitary, geminate or numerous. Calycle often absent. 

V. QxjiLLAjEiE. — Carpels not included, usually equal in number to 
the sepals, free, or united into a many-celled fruit. Ovules geminate 
or numerous, ascending or descending, micropyle exterior. Calycle 
absent. Stem woody. 

j VI. Ptre.®. — C arpels wholly or almost wholly lodged in the 
receptacular cavity, solitary or few in number, at most equal to the 
sepals. Fruit pomaceous, usually crowned by the remains of the 
calyx or its scars. Ovaries nearly always uniovulate. Ovules 
collateral ascending, micropyle exterior and inferior. Stem woody. 

VII. Prunr®. — C arpel nearly always solitary, free, not included. 
Style inserted in the summit of the ovary. Ovules geminate, 
collateral descending, micropyle superior and exterior. Stem woody. 
Leaves simple. 

Vni. OHBT80BALANE.ffl. — ^Flowers often unsymmetrical. Carpel 

^ In enltivaltoti we mey p ret ty often the leaves become oppodte in Sjpiraa, Mubut, Mom, 
Mrumu, &o. 




BOBAOBM. 


431 


nearly always solitary. Style gynobasic. Ovules geminate collateral, 
ascending, micropyle inferior, looking towards the insertion of style. 
Stem woody. Leaves simple.* 


Affinities. — Many authors have pointed out the relations of the 
JRosacece to those Polycarpicce near which we now place them. The 
Calycanthea have even been placed in the order Rosacea, and we know 
how close are their aflB.nities with Magnoliacea, especially with lUiciea, 
from which they only differ in the form of the receptacle. Now as 
the receptacle is altogether that of the Roses, the only character 
separating Ccdycanthea from Rosacea, is the arrangement of the pieces 
of the androceura, spiral in the former, verticillate in the latter. 
But this difficulty is really of the less fundamental importance, as in 
Ranunculacea we have seen genera with curviseriate, and others with 
verticillate stamens, united in one and the same order. This last 
order has been violently removed from Rosacea by an over-strict 
application of A. L. de Jussieu’s principles as regards the value of 
the insertion, the direct consequence of the configuration of the 
receptacle. The Rosacea once relegated in Perigyna, far from the 
hypogynous orders of which Ranunculacea are the commonest type, 
people naturally overlooked the striking identity of all the otW 
parts which leads the vulgar instinctively to put white or yeUow 
flowered Crowfoots {Boutons-^ argent or cT or) in the same category with 
Potentils, whose flowers are of the same colour. No doubt hypogyny 
gives a distinct general character to Ranunculacea, just as perigyny 
does to Rosacea ; but we must bear in mind that the perigyny is 
nearly lost in Stylohasium, as in many of the Fragariea, while on 
the other side there are Ranunculacea with a slightly perigynous 


^ It is imposeible to make any general study 
of the anatomical structure of the Eosousea, 
Some of the trees of this order are of the num- 
ber of those which have served to establbh the 
generally admitted type of the ordinary struc- 
ture of the stem in Dicotyledons. Such are 
especially the genera Frunw and Eyrvs (Mibb., 
Mim, Mu9,, xvi. (1828), 29, 80 ; — Link., Icon, 
8el,, fesc., i. vi, 1-3; viii. 3-6;— H. Mohl., 
Bot, Zeit, (1865), 879 ; — Sohaoht, Der Bawm, 
196 ; — WiGAND, Uber die Organie, d, 

Prii^bt- Jahrb,, iii. 116), Bubue (Kiss., 
M4m, eur VOrg, dee PI, (1814), t, 16; — 
SOHIJLTZ (C. H.), Die Oycl,^ Nov, Aet,^ jviii. 


(1841), Suppl., ii, t. 26), Eoea (Mbtbn, Ah. 
TJnd, Phye, d, Qew, (1886), t. iii, 11). — See also 
Olivbb, The Struct, qfthe Stem in Bioot,, 12. 
The ChryeobalanetB have been little studied 
from a histological point of view (see H. Mohl., 
Bot, Zeit, (1861), 211, and Wiokb, 97). It is 
uncertain whether the singular plant called 
Canto or Canta, from the Antilles, studied by 
CBiTEaBB (Bot. Zeit. (1867), 281, 298), remark- 
able for its parenchyma intersect^ by bands of 
a peculiar cellular tissue, and the deposits of 
cellular tissue in its stem, it is uncertain, we mtj, 
whether this is really a Chrysobalanad. 
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insertion, like the P®onies ; that Ch-ossoama, whether we make it 
belong to Hanmculacea, or its next-door neighbour Dilleniacea, has an 
unmistakeably concave receptacle, and that in this same order Dil/eni- 
aceee, there is one Hihbertia with the receptacle of Potentilla, though 
it is quite inseparable from the other Hibbertias, and at one time 
placed among Bosacea under the name of Warburtonia. 

There are two other orders, so closely allied with Rosacea, so 
little distinguished by any absolute character whatever, that their 
separation from it must be regarded as a matter of pure convention, 
these are Saxifragacea and Leguminosa. 

As regards the former we do not refer to the commonest type, repre- 
sented by the Saxifrages themselves and the allied herbaceous genera ; 
the knowledge of these types, more widely diffused than that of the 
peripheral genera of the natural order, has led most authors to leave 
Saxifragacea among the group of orders with parietal placentation, 
and there we too shall leave them ; for in a linear series it is impos- 
sible to consider simultaneously all affinities and characters of im- 
portance. But apart from the fact that most natural orders whose 
flowers have gynaeceums with several free carpels, may also include 
genera, which though otherwise quite similar, have their carpels 
united edge to edge into a single ovary with several parietal pla- 
centas we have in the tribe Cunoniea genera whose carpels are 
free, or nearly free, and flowers altogether formed like those of 
several Spireea ; the fruit, inflorescence and habit, are the same on 
both sides, so that it will thus be understood how certain genera 
have been placed under different names in Saxifragacea and Rosacea 
indifferently.’ True, there is one way, regarded as entirely infal- 
lible till quite recently, to distinguish the two orders, when we can 
examine the structure of the seeds ; those of the former order having 
been considered as invariably albuminous, of the latter invariably exal- 
buminous. But now unfortunately this is lost as a distinctive cha- 
racter, for we know many Rosacea whose embryo is surrounded by a 
more or less abundant layer of perisperm, as we have seen in the 


^ Sadb ii M<modora in AnonaoecB, 
dop9i$ in Bef^eridaeetB, CmeXUa in Magno- 
Uaoea, (See pp. 119, m, 166, 239, 256). 

* We ne^ oilj recnll the iket tiiat N$iUia 
het been ekiied emeng Sasf^agaeem, and Am^ 
wMfbr irau time r«gai^ M betonging to 


Uo9ace<B, under the respective names of Adeni- 
Uma and JSoteia* lA^etJcea or Eriogyna, which 
is really only a member of Spireea had also 
been conndered a genni of the order Sem~ 
fragacea. 
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case of Gillenia, Rhodotypos, NeiUia, Canotia, Purshia, &c. ; and, on the 
other hand, in certain very natural secondary groups, like that embrac- 
ing Brexia and Bousscea, which botanists are now-a-days agreed in 
including in the general group Saxifrayacea, we find a perisperm 
abundant in the one genus, absent in the other.' In short, a 
Saxifrage has hardly any character in common with a Rose or 
Pear ; the types which in these two divisions of the vegetable king- 
dom occupy the centre, the culminating point of the region, are 
essentially distinct ; but towards the common boundary of the two 
districts there is at present no absolute line of demarcation.® 

The same applies to the Leyuminosce ; and it would seem childish 
to attempt any distinction between the two orders were they not 
represented the one, say, by the Apple, the other by the Pea or 
Kidney Bean. On the one hand regular polyandrous pluricarpellary 
flowers, what is termed an inferior fruit, and a plurilocular pericarp, 
fleshy to a great extent ; on the other, free dry dehiscent unicar- 
pellary fruits — pods in short, with a flower as irregular as possible, a 
papilionaceous corolla and a quite peculiar androceum ; these, if 
any, are enormous differences in the vegetable kingdom. Yet 
the ChrysohalanecB with a biovulate ovary inserted on one side 
of the receptacular cup, become so far similar to certain 
CasalpinietB with a uni- or pauciovulate ovary of excentric inser- 
tion. For the elongated dry pod of the Leywminosce, are substituted 
in certain Dalberyiea, as also in some Cmalpiniea, short one-seeded 
indehiscent fruits, even drupes in certain genera, or true achenes 
just as in several Rosacea ; the Connaracea, too, are as closely linked, 
by their seeds and fruits to certain Spireea, whose flowers they also 
possess, as to the peculiar group of the Betariea and Copaifera which 
are inseparable from Leguminosa And those members of Mimosea 
which have been described with pluricarpellary gynaecea,' besides pre- 
senting completely regular flowers, have the elements of the gynseceum 
multiplied in a way which at flrst sight seems hardly compatible with 
the single carpel destined to become a solitary pod in most Leguminosa. 


1 See Adantonta, v. 290, 292. Analogous diffe- 
rences are observed in the littlegroup 

3 What has just been said of the relations be- 
t^ieen Eosacea and Saxifragaoea will apply 
equally well to SofnalinecB, which it is very 
difficult to distinguish absolutely from 8awi- 

VOL. !• 


frctgaoecB, and which A, L. db Jtjssiett bad, as 
we have seen, placed among Eoaaeex. ^ 

* Especially Affonsea A. S. H., and the cunoM 
IHfhepQlohium VaUhaniH E. Mitjcll., whkm 
Bbntham has WMJsntly referred to the same 
genus. 
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The families with which Rosacea are also connected, though less 
nearly, are as follows : — 

1. RamnculacecB ; whose perigynous types, such as Paonia and 
OroasoBoma, only differ from most Rosacea in the absence of stipules 
and the presence of albumen. 

2. Rhamnacea; whose affinities with the Pyrea have long been 
recognised by very many authors. 

3. Temstramiacea and Legnotidea ; of which the Quillajea, such 
as Euphronia and Eucryphia, have more than one feature, notably in 
the winged compressed albuminous seeds, the plurilocular ovary, and 
the arrangement of the androceum, especially if we compare these 
genera with Bonnetiea, Anisophyllea, Macarisia, &c. 

4. Finally, Rutacea and Simarubea ; to which Rosacea approach 
very nearly by the curious genus Rigioatachys^ not to mention the 
close affinities borne to Biebersteimea by the Neuradea, so often 
included in the order Rosacea. 


The geographical distribution of Rosacea extends over a very wide 
area. We find representatives of this order from Lapland to the 
southernmost points of South America, in every country of the 
World, or nearly so. The Chrysoboianea alone are exclusively 
plants of warm climates. The Quillajea .belong to more tem- 
perate regions ; they are found from New Mexico to Tasmania ; but, 
except one species indigenous to this last land and Australia, all are 
American. The other series have representatives in both Worlds ; 
and of the sixty-five genera we have retained, nineteen belong 
exclusively to the Old World, twenty-three to the New; so that 
the other twenly-three are common to both. There are twenty-two 
genera, with only one or very few species each ; viz., Kerria, Rhodo- 
typos, and Stephanandra, found only in China or Japan; Canotia, 
Neviuaia, Nuttallia, Vauquelinia, Pteroatemon, Lindleya, Purahia, Cha- 
mabatia, Coleogyne, Fallugia, each with one species, from North 
America ; Stranvasia, Maddenia, Parastemon, and Prinsepia, each as 
yet, also only represented by a single species, from India and the 
IndiaSi Archipelago : so too the single species of the genus Brayera 


• “ Jufer Amarabem meulitur, mulHt notu ad Boaaceai aeeadit.*’ (B. H., Ch»., 606.) 
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lias only been observed in one part of Abyssinia ; the only described 
Leucosidea is peculiar to the Cape; Bencomia is only found in the 
Canaries and Madeira ; Ewochorda in Mongolia ; and the two 
known species of the genus Adenostema in California. The two 
genera ‘Kageneckia and Marggricarpus, each including two or three 
species, and Polglepis, containing half a score, are peculiar to 
the Andine region of South America. The two or three known 
species of Stglobasium are Australian. Trichocarya is only found in 
Borneo and Sumatra. Next come genera with a pretty large number 
of species, still, however, included in relatively narrow geographical 
limits. Polglepis comes again in the category, of which genus, as we 
have seen, half a score species are admitted, all growing in the tem- 
perate Andine regions of Peru, Bolivia, and Columbia ; also Hirtelld 
and Licania, including the one two score, the other upwards of fifty 
species, confined to the warmest regions of America. Prom these we 
pass to the larger genera of the family, such as Potentilla, Fragaria, 
Geum, Bubus, Bosa, Pyrus, Cratcegus, Prunus, &c., all, it is found, coin- 
ciding in the remarkable fact that their species are spread all over the 
surface of the globe, or at least over a very large extent. Thus, we 
find Brambles from the north of Europe, Asia, and America to the 
Cape, New Zealand, and the islands of the Pacific Ocean. The same 
applies to the Potentils. Roses, again, are found all over the northern 
hemisphere ; while Acana is equally spread over the southern hemi- 
sphere from the Cape to Patagonia, and even extends beyond the 
Equator to Mexico. True, there is great difficulty in ascertaining 
whether some of the vulgar species of Geum, Fragaria, Potentilla, &c., 
have not been introduced by man into a large number of countries of 
which they are not native. This interesting point of geographical 
botany’’ has been chiefly discussed with regard to our fruit trees, which 
belong almost exclusively to the order Bosacece. It is now-a-days gene- 
rally agreed that some are natives of Europe, others of the East, and 
that the latter, or at least the greater part of them, have only been 
introduced in comparatively modern times. Our varieties and races of 
cultivated Cherries are all considered to have sprung ixoxsiPrunus avium 
Mcench and P. Cerasus L , the one spontaneous in Europe, the other 
in the south of Caucasia, and even in the Crimea, Macedonia, and 

^ The only exception in this genus is JBT. The- * A. DC., Boi, Saie,, 542, 619, 877, 

lira, which comes ftrom Madagascar. 1102. 
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Bithynia.' So, too, our Plums, sprung from Prunus domeatica L., 
and inaititia L., would come originally from the Caucasus, where both 
these species are indigenous, and from Greece, where we find the 
latter.* The Apricots of our gardens spring from P. Armeniaca L., 
whose country is indicated by its specific name; it is afso said 
to have been found wild in the neighbouring countries, in Anatolia, 
and even in Upper Egypt. The Peaches, introduced into Greece 
and Italy about the first century of the Christian era, descend from 
Pruntia peraica {Amypdalua peraica L.), whose specific name also 
seems to denote its country ; but according to A. De Candolle, 
it would come from China rather than from Western Asia. The 
Almond was introduced into Eome from Greece, and is affirmed to 
grow wild in the mountains south of the Caucasus ; but its spon- 
taneity in these localities has been doubted.® In Greece it is certainly 
introduced. Its original country has been supposed to extend “ over 
Persia, Asia Minor, Syria, and even Algeria.” As regards the Pear 
{Pyrua communia D.), it is, says A. de Candoi.le, “ alike spontaneous 
in temperate Europe and the district of the Caucasus.” The same 
country is ascribed to P. Malm L., which seems the source of all our 
Apples,^ austere and sweet. The Quince {Cydonia vulyaria L.) appears 
to be spontaneous in certain localities of Europe ; this is certainly 
the case in Greece and Italy. The Easpherry and Strawberry have 
long been cultivated in our countries, but their European origin has 
never been doubted; and, as regards their very numerous edible 
varieties, “ no one shrinks from recognising in them the species so 
common in the temperate regions of Europe and Asia.” The Cocoa- 
plum {Chryaobalanm Icaco L. ; Fr., Icaquier) is the last species of 
fruit tree which seems to us worthy of special attention. There can 
be no doubt as to its being a native of Equatorial America. But 
when we find the same plant or its varieties in different regions of 
tropical Africa, and in conditions which would seem to prove that 
it is spontaneously developed there, we may ask ourselves whether 


* Cherries ere said to hare been first brought 
ftom Bstries to Borne, in the time of Luoullos. 

* The Damsmi (Fr., PruM dt Larnat) has, 
however, been siq^poaed to have been brought to 
Europe during tiie omsades. 

* "Am vert epOMtatua LaDiB., M. Bow., 
lie 

^ III ibortp all the abora eniimeraiad fruit 


trees, except the Peach, appear to be of Caucasian 
origin; and on this point, nearly all botanists 
are agreed according to A. Db Cabdollb (op. 
oit, 878-891). I should, however, add, on the 
authority of Thobel, that he has seen most 
of our Motaoea with edible fruits growing wild, 
and no doubt spontaneous, in the temperate 
regions extending northHNuit of Cochin China. 
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that country is not another natural cradle of the Cocoa-plum ; and 
this question several contemporary writers have answered in the 
affirmative. ' 

A large number of the Rosacea are employed in industry, domestic 
economy, medicine, and horticulture.* The property most widely 
spread in the plants of this order is undoubtedly astringency, owing 
to the abundance of tannin* in their tissues. Accordingly we find that 
the astringents most frequently employed in every-day medicine 
belong to the Rosacea' This is the case with several Roses ; thus 
the Red or Provence Rose,* and the Cabbage Rose* (Fr., Rose h cent 
feuilles, Rose p&le') contain in their petals a free acid and a large 
quantity of tannin.® The Agrimonies, though not so rich in this 
substance, were formerly highly prized as astringents, especially 
A. Eupatoria^ So with the Alchemils, especially A. vulgaris^ aJpina,^' 


> B. H., Qen., 606, n. 1. 

* Rosknth., Syn. Plant, Biaphor,, 943, 1169. 

^ The RosacecB have long been known as 
one of the orders richest in tannin, and C. Sanio 
had in 1863 made some observations as regards 
the distribution of this principle in the tissues 
of PyruSf Prunns, and Amygdalus, A. 
Tb^oul made this question the subject of an 
important work, read at the Academie des 
Sciences on the 15th of May, 1865 (Compies 
RenduSf lx. 1035 ; Adansonia, vii. 337), show- 
ing that in certain species there is tannin 
in all the tissues of the branches, epidermis, 
layers of bark, fibrovascular bundles, and pith. 
So in certain species of Ruhm and Potentilla, 
the tannin is found everywhere ir» small quan- 
tities, but is especially abundant in series of 
special cells. These may form a continuous 
layer on the surface of the liber region (Alche- 
milla, Accena), both internal and external. On 
treating the medullary rays with iron salts, they 
too may turn blue, and unite these concentric 
layers of tannin -cells. In the pith of the Roses the 
tannin cells are united into vertical rows, con- 
nected by horizontal or oblique rows. In the 
Brambles we find two types in which they are 
distributed. Rubus fruticosus, ylandulosus, 
laxAniatus, &c., have longitudinal medullary 
rows, connected transversely by elongated cells, 
besides two unequal concentric layers of tannin- 
cells in the bark; while in Rubtts HriyostUt coty- 
UfoUust &c., there are vertical rows in the 
cortical parenchyma as well as in the pith, 
usually without any transverse anastomoses in 
the latter. In most of the Fragariets and 8an^ 
guiaorhea studied by the author, there are only 
scattered cortical cdUs. In certain species of 
^ireea there is tannin in the epidermis, outside 


the liber, in the medullary rays, around the pith, 
or even inside it. As regards the state of the 
tannin in the Rosaceee, Tb^oul distinguishes 
between the case in which it takes a blue colour 
directly it comes in contact with the iron salt, 
without any need of exposure to the air, and 
that in which, especially in the young organs, 
the cells only become blue or black after being 
exposed for twelve hours or upwards. The young 
cells often only take a purplish or rusty tint. 
Besides, pharmaceutists know that all the Rosa-- 
cecB do not strike blue with iron salts ; the tannin 
of the Provence Rose especially strikes green. 

* Gtjib., Brog. Simpl., ^d. 4, iii. 266. 

® Rosa gallica L., Spec,, 704. — R, cuprea 
Jacq., Fragm,, t. 84. — R, pumila L. PIL, ex 
Rau., Enum., 112. — R. remensis DC., FI, Fr,, 
iv. n. 3708. — R, hurgundica Rcess., Ros,, t. 4. — 
R, officinalis Red., loc, cit., 73. 

* R. centifolia L., Spec,, 304. 

^ The latter name is, according to Gxtiboxtbt, 
common to the Cabbage Rose and the Rose de 
Puteaux, From it is made the buttery extract 
which comes from the south of France. 

^ From them are prepared syrups, extracts, 
conserves, honey, &c. They enter into the com- 
position of honey of Roses, ponmade rosat, the 
mixture cathSrStique de La^franc, Ac, 

® L., Spec., 643.— (Ed. FI, Ban,, t. 688. — 
GriB., op, cit,, 277.— H. Bn., Bid, Enoycl des 
So, M4d,, ii. 202 (Herb Agrimony, Franoormier 
or Eupatoire des Orecs, des anciens), 

L., Spec,, 178. — Pbbeiba, Flem,JI£at,Med,, 
ed. 4, ii. p. ii. 202 .— Lindl., FI, Med, 286.— H. 
Bn., Biot, Enoyol, des So, Mid,, U. 600 (Lady's 
Mantle, Pied-de^Uon, de-griffon, SonbeireUe, Ac.), 

« L.. Spec,, 179, var. a-—dL, argentea Lamb,, 
FI, Fr,, iii. 803 {]ked-de4ion satinS), 
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Jphanea' &c. The name Sanguisorha (Fr., >Sfl!«ysor3e= Blood- stancher) 
indicates that the plants of this genus were formerly used in 
the treatment of haemorrhage, just like the other Bumets of the 
section Poterium ; we may cite as the most important Poterium 
Sanguisorba,' Sanguisorba officinalis and several other species.* The 
leaves of several Brambles, especially Bubus fruticosuS (Blackberry), 
also constitute one of the best known astringent simples, like also 
the rhizome of the Fragaria vesca^ commonly known as strawberry- 
root {racine de Fr aider), that of the Cinquefoil {Quintefeuille),^ Tor- 
mentil* [Tormentille), Herb Bennet {Benoite)^ the leaves of the 
Silverweed“ {Argentine) the root of the Meadow-sweet or Queen of the 
Meadows" (Ulmaire or Beine-des-prhs), and the green fruits of many 


Pears," Hawthorns," and Plums.'* 


* Lbebs, Herh,y n.l22. — A. arvensis Scor., J’Z. 
Carniol., i. 116. — Ap/tanes arvensis L., Spec., 
179 (Parsley Piert, Perce-pierre Perchepied). 

2 L., Spec,, 14] 1 . — Pimpinella Sanguisorha 
Gjebtk., Fruct., 162, t. 32. (Garden Burnet, 
Salad Burnet, Petite Pimprenelle, Bipinnelle). 

* L., Spec., 169. — 8. sdbauda Mill., Diet., 
n. 2 (Great Burnet, Orande Pimprenelle, P, des 
montagnes). 

^ 8. media L., and canadensis L., have the 
same virtues (Ekbl., Enchir., 662). 

* L,, 8p€c,, 707. -B. casius (Dewberry) has 

the same properties. In the north of America, 
M. canadensis, villosus, hispidus L., serve the 
same purposes. As many as thirty Brambles 
are more or less used in m^icine (see Rosekth., 
8i/n. PI. 967-960, 1159). 

* L., 8pec., 706. — DC., Prodr., 669, n. 1. 

7 Potentilla reptans L., 8pec., 714. — P. 
nemoraUs Lehm., Mon., ic. t. 13. 

* Potentilla Tormeniilla Nebil., Pot., 66. — 
Tormewtilla erecta L., 8pec., 716. — T. officinalis 
Sm., E^l. Pot., t. 863. — T. tetrapetala Hall. 
P., 8er. Mus. Helv., 51. 

® Gewn vrharmm L., 8pec., 716. — Gfib,, 
op. eit,, 282. — H. Bn., Diet. Encycl. des Sc. 
Mid., ix. 84. — G. canadense Mubb., rivals L., 
intermedium Ehbn., and virginiemum L., have 
the same astringent properties. 

Potentilla anserina L., Spec., 7l0 (Merhe 
aw oies). About half a score of Potentils are used 
in the same ways (Rosenth., op. cit., 961- 963). 

SpWma Ulmaria L., Spec., 702. — 8. de^ 
nadata Pbesl., FI. Cech., 101. — 8. ulmarioides 
Bob*, Vop. 8out,, 'l24u^'UlmaHa palustris 
MmtOBf Metk,, 663. This plant has played a 
certain part in chemistry on account of the 
itudies made on the add oil it contains, wliich 
is salicylic hydride* a substance which has also 
been prepared arttfleiaUy by the ac^on of sul- 
phuric add and potasslo bkbromate on salicine. 
Several Spureeae are need as astringents, such as 
8. Arwtdts L. {Spec., 702), 8. FiUpendula L. 


The same astringent properties 


{Spec., 702); — FiUpendula vulgaris MCENCH ; 
Dropwort), and S. tomentosa L. (Spec., 701), a 
species from North America, whose properties 
are analogous to those of Rliatany. 

Including the Service-trees (Sorhiers) and 
Apples (Pornmiers, p. 392, note 1). The green 
fruits of the Crab Apple, Pyrua acerha DC. (3fa- 
lus acerha Mee., FL Pcft., 187), are very austere 
and astringent. Those of the White Beam 
(P. Aria Ehb., Beitr., iv. 20 ; — Mespilus Aria 
Scop. ; — Sorhus Aria Ce. ; — Oratcegus Aria 
var. a L., Spec., 681), are employed on this ac- 
count in the country while unripe, as are those 
of the Servi(;e-tree (Pgrus Sorhus GiEETN., 
FVuct., ii. 45, t. 87 ; — P. domestica Smith ; — 
Sorhus domestica L. ; — Cor mus domestica 
Spach ; Fr., Cormier, Sorhier Commmn), of the 
Mountain Ash or Rowan (P. aucuparia G.EETN., 
loc. cit . ; — Sorhus aucuparia L. ; — Mespilus 
cmcupaHa All.; Fr., Sorhier aux oiseaux), rich in 
malic acid, often extracted from them, and from 
P. americana DC. (Sorhus americama PuESH.), 
and the Wild Service-tree (P. torminalis Ehb., 
8. torminalis Ce. ; — Cratoegus torminalis L.). 

Including Mef>pilus (p. 397). It is well 
known how astringent and austere are the 
fruits of the Common Medlar (Cratesgus ger- 
manica, Mespilus germanica L., Spec., 684 ; — 
Pgrus germanica B. H., Gen., loc. cit.). In the 
popular medicine of the country we often find 
used to stop slight attacks of phlegmasia, flux, 
&c., the Hawthorn (C. Oxgacantha L., Spec., 
683 Mespilus Oxgacantha GiEBTN., Fr. Au* 
hipvne), C. monoggna Jacq., C. orusgalU L., 
Azerole Thom {C. Azarolus L., Fr., Azerolier, 
Epine d'Espagne), the Fiery Tbora {C. Pgr or 
cantha Pebs. ; — Mespilus Pgracemtha L. ; — 
Cotoneaster Pgracantha, Spach., Fr., Bwisson 
ardent). Severd North American species are 
similarly used, especially C. mexicana Sb8S., 
parv\foUa Ait., coccinea L., oordata Ait., &c. 
(see Bobenth., op. cit., 950). 

It is from the Sloe or Blackthorn (P. spi^ 
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are found in the barks of several Bosacea, hence used either in medi- 
cine or for tanning or dyeing. The Bird Cherry* (FT.,Putiet, Merisier 
h grappes), a tree spontaneous in Europe, has a strong-smelling bark 
of bitter astringent taste, which has been proposed as a succeda- 
neum to quinine in the treatment of intermittent fevers. The bark’ 
of the Virgina Cherry* is supposed to be endowed with the same 
properties. They are met with in P. Capolina* a Mexican species, 
pointed out as a good substitute for quinine. Margyricarpus 
setosus,^ from Chili and Peru, is also an astringent plant, for 
in its native country it is used against piles. The Chrysobalanea 
share these properties, so widely diffused in the whole order 
Rosacea. Chrysobalanus Icaco* is valued for its root, bark, and 
leaves, which are considered in Brazil and the neighbouring countries 
as efficacious in the treatment of diarrhoeaic and leucorrhceaic affec- 
tions, and certain other forms of flux. 

It is for the same reason that several Rosacea serve for pre- 
paring hides and dyeing black. The Brazilians obtain this colour 
by treating the fruits of Licania glabra and heteromorpha with fer- 
ruginous earths. The mesocarp of Chrysobalanus and that of 
Couepia chrysocalyx also serve to make a deep black, with which the 
Indians cover the vases they make from Calabashes and Gourds.’ 
In our country a yellow or black dye is obtained from the bark 
of several Pyrea, especially of the genus Cratagm ; so with the 
genus Pholinia^ in India. We must also cite as tinctorial species 
more or less frequently used, the Crab-apple {Pyrm acerba I)C.), 
and the White Beam (P. Aria Cr.) ; the Roses when covered with 


nosa L., Spec,, 681 ; Fr., Prunier ipineux, Epine 
noir) that was formerly extracted the astringent 
juice known as Acacia nostras [Native Acacia,] 
substit* ted for the Egyptian Acacia, and pre- 
pared from the very austere nearly globular violet 
fruit (GtriB., op. cit,, 290 j— R osenth., op, cit,^ 
972). The Bullace (P. insititia L., Spec,, 680) 
served the same purposes ; its fruit, more oblong 
than ill the preceding, has an austere bitter 
taste, almost intolerable. The KoKKVfirfkea of 
Dioboobides, of nearly analogous astringent 
properties, is, according to Tbnoee (Prodr., 
Suppl., ii. 67)> his P, Coccomilia, from Calabria, 
which has been considered superior to quinine in 
the treatment of certain marsh affections. 

^ Prunus Padus L. (Spec., 677 ; — Csrcuus 
Padus DC., FI, Fr,, iv. 580). It is also issued 
Faux hois de Sainte-Lucie (fig. 477). 


* Cortex Prwn Virginiani of the American 
pharmacopoeia. 

® P, virginioma Michz. (FI, Bor, Amer,, i, 
286, nee Mill.; — P, rubra Ait., Sort, Kew„ 
ed. 1, ii. 162). 

* Cerasus CapolHn DC., Prodr,, ii. 689, n. 
29 . — Lindl., P%, Med,, 282. — P, virgiwkma 
Sebs. & Moc. (nec Michx.). 

* R. & Pav., FI, Per, et Chil,, i. 28, t. 8, fig. 
d. — DC,, Prodr., ii. 691 . — Lindl., Veg, Kitigd,, 
662 (see p. 852, figs. 409, 4>10),—Anoiitrum 
barbatum JjAMK,, IU,, 77. 

« See p. 416, note 4, figs. 486, 467 .— Mabt., 
FI, Bras,, Bosao,, 76. 

7 Mabt., FI, Bras,, Bosac,, 76. 

^ Espedally P. djubia Libdl., used in Nepanl 
as a scarlet dye* 
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Bedegaars or moss-galls, several Brambles, Agrimonies, and Al- 
cliemils, Dropwort, and several other species of Spiraa. 

Another product of the bark of Boaacea is gum, whose forma- 
tion results from a morbid condition' in most of our wild or cultivated 
Prvnea, especially the common Plum, the Apricot, and the two com- 
mon Cherries. In many of these trees as they grow old it exudes 
spontaneously from the stem and boughs. This gum (known in 
France as gomme de France or nostras), imperfectly soluble in water, in 
which it swells out considerably, is no longer employed in medicine, 
and is only used in preparing felt for the hatter. The best known is 
that found in large quantities in the superficial integument of Quince 
pips," which is much used as a demulcent in medicine, and in arts and 
domestic economy for its glutinous properties. Next to gums come 
the forms of mucilage so abundantly produced in several Rokacece. 
Apple and Pear pips may also supply a small quantity of this muci- 
laginous substance ; but it is especially abundant in the barks of the 
different soap-Quillais, especially Quillaja Saponaria^ Smegmadermos* 
and brasiliensis.' It is probably the bark of one of these, perhaps the 
first, which is often sold in Paris under the name of korce de Panama 
(Panama Bark). Powdered and mixed with water this substance 
makes it froth like soap-suds, and gives it the property of removing 
grease from woollen and silk stuffs.' 


* See A. TBioiTL, Malad, de la Gomme chez 
lee Cerieiere, lee Pnmiers, lee Abricotiere, lee 
Antandiere (Compi. Pend, de V Acad, dee Sc,, li. 
624) ; Product, de la Gomme chez le Cerieier, 
le Prunier, V Amamdier, V Ahricotier, et le Picher 
(VInetit,, zxx. n. 1490, 241). The giim was 
formerly believed to be secreted by the cells of 
the inner bark of these plants. It was sup- 
posed to be deposited in the outer cellular tissue, 
and when the bark is finally torn open, to flow 
out. Kxtetzing announced in 1861 that the 
cellulose membranes might be transformed into 
gutn. In 1857 Kabbtek affirmed that all gums 
and mncUages were the result of some such 
change. Wigand, in the first part of bis 
memoir, Ueher die Deorgame. der ^amzenz, 
(Ptingeh, Jahrb,, iii. 116), studied the transfor- 
mation of the tissues of the wood and bark of 
Poeaoedim TBliorii thinks this gum is a purely 
patholoigkial product extravasated into equally 
morldd cavities. Under the influence of a too 
large supply of nonxishment the young cells of 
the generative layer may bo absorbed; the 
vessels may be similarly destroyed, and so form 
cavities, on the walls of which appears the gum, 
which thenoe spreads into the neighbompng an- 
teetnodties* The etzise which have been ^en 


for gum-chnnnels are folds in the cell-membranes. 
In the Apricot these cells are often dilated, and 
form necklaces, between the beads of which are 
septa, which may be more or less completely 
absorbed. These cavities and those of the woody 
fibres themselves in certain Pruneas may contain 
not only gum but also ceraBome,a substance which 
is neither gum nor cellulose, and is not acted 
upon by iodine or sulphuric acid even after boil- 
ing in potash. In the cavities of the sap wood 
we also find around the true gum another sub- 
stance, which does not swell up in water, and 
turns bright pink in contact with iodine and 
sulphuric acid. 

* Cgdoma vulgarie Pees. (p. 396, figs. 463- 
466). The fruit is the Cydonia or Cotonea of 
pharmacopoeias and the Kvbdtpia of Hippocrates. 

* Mol., Chil, ed. 2. 298.— (^. ? Molina DC., 
Prodr,, ii. 647, n. 2. 

^ DC., loc, cit,, n. 1. — Q, Saponcma PoiB., 
Piet,, vi. 38 (nec Mol., ex DC.). 

* Mabt., 8get, Mat, Med, Brae,, 127. — Fon- 
tenellea braeilieneie A. S. H. & Tul., Ann, So, 
Nat,, g^r. 2, xvii. 141, t. 7. 

^ This property seems due to a peculiar pun- 
gent substance, which Boutbok A Hbkbt 
(Jonm, de PAom., xiv. 247 ; xix. 4) have found 
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The Boaacea are often odoriferous. In the Prunea this odour is 
usually that of prussic acid or essence of bitter almonds.' These 
substances, of so high a practical utility, are found in very many 
species of our genus Prums? The leaves and seeds of most 
Cherries and Cherry Laurels produce them, especially the common 
Cherry Laurel of our gardens.* Prunus virginiana' owes similar 
though less marked therapeutical properties to the presence of the 
same principles. This too is the case with P. Capollin of Mexico 
and P. undulaM of Nepaul, which may cause grave accidents ; 
the leaves poison any cattle which may browse on them. The 
smell of prussic acid is found in the leaves of Nuttcdlia cerasiformis* 
and in the seeds of most of our Peaches, Apricots, Plums, and 
Cherries ; this accounts for the peculiar perfume of the well known 
liquors into the preparation of which some of these plants 
enter.' This will also explain how it is that tea is often adulte- 
rated with the leaves of the sloe {Prunus spinosus) and wild Cherry 
{P. avium)-, how too the Bird Cherry {P. Padus; Fr., Putief) may 
possess the same medicinal virtues as the Cherry Laurel, though in 
a less degree ;* and how Peach-blossom, administered as a gentle 


in Quillai-bark, united with chlorophyll, fatty 
matter, and sugar; it froths a great deal in 
water, and presents the general properties of 
saponine and salseparine (see Guib., Drog, 
Simpl.t ^d. 4, iii. 285 ; — Lindl., Veg. Kingd,, 
564 ; — Rosenth., op. cit.^ 970). 

^ These almonds are the seed of a variety a 
(Amara DC., FI. Fr., iv. 486 ; — Duham., Arbr., 
ed. 2, 114) of Prunus Amygdalus (Amygdalm 
communis L.), a variety which, apart from the 
peculiar taste of the seed, is distinguished by a 
style of nearly the same length as the stamens, 
and tomentose below. The seeds contain synap- 
tase (Robiqtjet) or einulsine (Liebig), and 
amygdaline or It is 

the latter which in several economic or pharma- 
ceutical operations is converted in presence of 
water [and the former substance] into a certain 
quantity of glucose (C*^H^*0'® or 0®K^*0®)» cyan- 
hydric acid (C^HN or CBW), and oil of bitter 
almonds (C^^HW or 0?H®0). 

^ See pp. 403--410. 

* Loiurisr-Amande, Lamier Cerise, — Prunus 
Lmtrocerasus L., Spec., 678. — Cerasus Lauro* 
oerasus Loisel., in Duham., Arbr,, 4d. 2, 
V. 6. — DC., Prodr,, ii. 540, n. 36. — Guib., 
op, cit., iii. 293, fig. 329. — A. Rich., P!lSm, 
d'Hist, Nat, M6d,, 5d. 4, ii. 267. — F^keiba> 
JElem. Mat, Med,, ii. p. ii. lac, 

FI, Med,, 232.— Rosbkth., Syn, PI, Diaphor^^ 
978. — Moq., Bot, MSd,, 188, fig. 59 (see p. 409, 


fig. 483). This species, a native of Trebizond, 
introduced into Europe in 1576, is abundantly 
cultivated in this country [in England as well 
as in France]. Its leaves serve to gpve an aro- 
matic flavour to milk and other liquids. The only 
preparation used in medicine is the distilled 
water (Laurel- water), impregnated with volatile 
oil and cyanhydric acid. The plant is dangerous, 
and should only be used cautiously. 

* P. rubra Ait. — Cerasus trirgimana Miohx. 
(see p. 439, note 3). Its leaves and green bark 
are sedative, but poisonous in an overdose. 

® Ham., ex Don., Prodr, FI, Nepal,, 239. — 
P, capricida Wall. — Cerasus undulata Sbb., ex 
DC., Prodr., ii. 640, n, 81 . — Endl., JEfac^.,663. 

® See p. 413, note 6. 

7 Especially Kirsohwasser, prepared in 
Switzerland, the Vosges, Jura, &c., from the 
flowers of the Wild Cherry {Prumts avium L., 
Spec,, 679; — P, nigra Mill., Diet,, n. 2 (noc 
Ait.)',— ‘C erasus amism Mcbnoh., Meth,, 672 ; — 
Fr. Merisier), and preferably of the large fruited 
variety called macrooarpa (Seb., in DC., Prodr,, 
ii. 635, n. 2, ; — Duham., Arb, Fr,, i, 180) ; 
Cherry, Plum, and Damson wine, and fina%, 
noyau, which is flavoured with the seeds of 
several species of Armeuiaca and Prums, 
especially P, spheerooarpa 8webt, and occiden^ 
uiUs Sweet (Linm., Veg, Kingd,, he. eU,i — 
Robsnth., op* eit,, 979). 

^ The fruits are bitter and nauseous. The 
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purge, may at the same time kill intestinal worms, and may even 
produce mortal accidents in man.' Prussic acid is also found in 
several of the Pear group, especially in the seeds of Pyrus, Malm, 
Cotmeaster microphylla and C. Uva ursi. The root, bark, and flower of 
the Mountain Ash or Rowan {Sorbier des oiseaux) may, we are assured,’ 
yield as mucli of this acid as an equal weight of Cherry Laurel leaves. 

There are some Eosaceee which are dangerous or medicinal with- 
out their active principle being prussic acid, or even the nature of that 
principle being known. Thus, it is not known why several Bumets 
have bitter nauseous emetic roots, while their fruit is a narcotic 
poison ; why Bubm vUlosm* so much used in America as an astrin- 
gent, is also emetic in a large dose;^ why GiUenia trifoliate^ and 
stipulacea,^ of the United States, act in the same way as ipecacuanha ; 
why the wood of the Quillai, whose saponaceous properties we have 
described, irritates the mucous membrane of the nasal fossae very 
strongly, causing violent sneezing or why the Indian Chocolate- 
roof of the United States, acts as an alterative in affections of the 
abdominal viscera. The cause of the vermicidal action of several 
Bosaceee is thought to be better known ; some of these, such as 
Agrimonia Eupatoria L., are used to destroy round or thread worms, 
others for tape- worm, like the celebrated Koussoof Abyssinia,' which 
is only the flower of Bray era abyssinica.'" 


bark varies in properties with its age. Towards 
the end of the year it is bitter, astringent, and 
tonic, while in spring it is acrid, with a smell of 
bitter almonds, and on distillation yields a water 
containing cyanhydric acid (Endl., Enchir,, 668 ; 
— Robenth., op. cit.j 978; — Guib., op. cit. 293). 

1 * Lindl., Veg. Kingd., 558 . 

* Buchn., Rep., 27, 238. 

* Ait., Hort. Kew., ii. 210. — DC., Prodr., ii. 
568, n. 71. 

^ Glandular reddish hairs, covering most of 
the vegetative organs, secrete a viscid liquid, with 
a resinous smell like turpentine, which renders 
the plant poisonous. The bark of the root is an 
energetic astringent drug. Chapman considers 
this one of the most active and efficacious reme- 
dies in diarrhoea, infantile cholera, &c. (Bioiel., 
Med. Pot., ii. t. 88;— Lindl., FI. Med., 227). 

• MobkcH, Meth., Suppl., 286. — DC., Prodr., 
ii. 546. — BigsIi., op. cit., iii. t. 41 . — Pekeiba, 
Plem. Mat. Med., ed. 4, ii. p. ii. 282 . — Linhl., 
FL Med., 229 *^SpireBa trifoUata h., Spec., 702 . 
It is the false Ipecacuanha of North America of 
GuiBomiT (Prog. Simpl., 4d. 4, iii. 89). 

• Nutt., Oen. Amer.,i. 807.*— Baetok/ J fed. 
Bod., 71, 1. 16. — Liiu>z<., loc. oit. 


^ Perhaps because of the peculiar crystals so 
much developed in the bark, and terminating in 
a point at each end. 

® Or Blood-root. This is supposed to be 
Gevm canadense Jacq. Its leaves and root are 
much used as tonics in Prince Edward’s Island. 
They are bitter, and useful in infantile diarrhoea 
(see Med. Bot. Trane. (1829), 8). 

® Or Koeso, the Amharic name of the plant, 
which is called Koseieh in Gafat, Koeho in Gonga, 
Mhahbe in the Tigrd, Sika in Waab, Turo or 
Shinei in Agau-mider, Sakikana in Falasha, 
JB6ti in Galla (see Pereira, Flem. Mat. Med., 
ed. 4, ii. p. ii. 296). 

Moq. (see pp. 343, 344, figs. 388-392). It w as 
first mentioned by Godingus (Pe Ahyes. Eeb., 
lib. i. cap. 2), in 1645, according to Leuthollp, 
as curing the worms caused by the use of raw meat 
in Abyssinia. It was studied and described by 
Bruce in 1790 under the name of Banksia 
abgseinica. The younger LiNNjBUS having 
already made a genus Bankeia, Lamaroe named 
the plant Magenta in 1811 {III., t. 811), and 
WiLLUSNOW and Sprengel admitted this last 
generic name, though it had previously been 
applied to several other genera. In 1828 Bbateb 
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The other odours extracted from Rosacea are due to essential 
volatile oils ; the most famous is undoubtedly the essence or otto of 
Eoses, extracted from the petals of a certain number of species of the 
genus Rosa, especially R. centifolia, damasceena, indica, sempervirens, 
and tmschata, which are far less perfumed in these countries than 
in India, Persia, and Tunis, where the essence is prepared in various 
ways.' It is known in Persia as Atar, Ather of Eoses, or Ather-gvl; 
it very rarely arrives free from adulteration in our countries. It is 
to the presence of this essence that Eose-water, so much employed 
in pharmacy, owes its peculiar odour. The flowers and roots of 
several Spiraaf are also very odoriferous ; the petals of the Agri- 
monies have a fruity odour, and Agrimonia odoraW possesses this 
perfume in nearly all its parts ; Herb Bennet^ owes its old name 
of Cargophyllata to the smell of its rhizome, and we all know the 
sweet scent given ofi" in spring from Apples, Hawthorns, Peaches, 
and Plums, when in blossom. 

The seeds of several Rosacea are rich in fixed oil ; the best known 
is that of the sweet Almond,' which the presence of this fat sub- 
stance fits for making emulsions, orgeat, mucilaginous confections. 


sent Kunth specimens of Kousso, which drug 
had been attributed in France to Agrimonia 
orientalis T. {Mem. de VAcad. de Medec., i. 
4)70). The work of Beatee, in which Brayera 
was published, dates from 1823 {^Notice sur une 
Nouv. PI. de la Fam. des Rosac.). Fuesenius 
Senlrenh.f ii. 162) was the first to re- 
cognise the identity of llagenia and Brayera^ 
which Buchnee ii. bd. xviii. s. 367), has 
named, no doubt through some accidental error, 
Bracera anthelminthica. Kousso was after- 
wards studied by MiEAT (Bull, de VAcad. de 
MSd., vi. 492), and A. Ricuaed {Tent. FI. 
Abyss., i. (1847), 258; FUm. d'Hist. Nat. 
M4d., 4d. 4, ii. 250). Even at the present 
moment the fruit is, as we have stated, quite 
unknown (see Guib., Drag. iSimpl., ed. 4, in. 
284 ;— Lindl., FI. Med., 230; — Robenth., loc. 
cit.). Beball states that the active principle is 
koussine (C^^H^^O®). 

^ See K.EMPE., Amcen. Fxof., 276. — Mee. & 
De Lens., Dict.de Mat. Med.,w\. 111. — QuiB., 
op. cit., 27b.~Joum. de Pharm., v, 232; vi, 
466 ; vii. 527 ; xv. 346 ; xviii. 641. 

2 Spircea Aruncus L. {8pec., 782; — DC., 
ProdAr., n. 29 ; — Barba Caprat off.) has a power- 
fully-scented bitter root, formerly employed as a 
febrifuge. All the parts of the Meadow Sweet 
{Spircsa Ulmaria L., Spec., 702; — Ulmwria 
pabttstris Mcbnoh, Meth., 663) smell of bitter 


almonds. Dropwort {S, Filipendula L., Spec., 
702; Filipendula vulgaris M(ENCH; Fr., Fili- 
pendule) is the Saxifraga rubra of old herbals. 
The swelling on its roots, besides being edible, as 
we shall see a little later, contains a bitter aromatic 
substance. They have been recommended in 
hydrophobia (Rosenth. op. cit., 968). The fol- 
lowing other species have also been used as astrin- 
gents : — S. tomentosa L. {8pec., 701 ; — DC., n. 
23), the Hardback of North America, 8. opuU^ 
folia L. {8pec., 702; — DC,, Prodr., n, 1), the 
Nine-bark of North America, which is a Neillia 
in the eyes of Bentham & Hooebb (see p. 
390) ; the 8chelarnanik of Kamtschatka, or 8. 
kamtchatica Pall.(J’^. Ro8s.,\.4b\\ — DC.,Prodr., 
n. 33) ; and 8. chamcsdrifolia L., crenata L., 
altaica L., and salicifolia L., sometimes mixed 
with the tea imported from China. 

® Camee., Hort., 7, cx DC,, Prodr., ii. 687, 
n. 2. 

* Chum vrhanum L., 8pec., 716. — DC., 
Prodr,, ii. 651, n. 9. — Peeeiba, op. cit., 284. — 
H. Bn., Diet. Fneycl. dee Sc. Med., ix. 84, n, 1 
{Radix SancmundcB off.). 

® Prunus Amygdalus, var. amara {AmygdaUss 
communis L,, Spec., 677, a amara DC., FI. Fr., 
iv. 486 ; Prodr., ii. 680, n. 4 ).— Guib., op. cit., 
iii, 288.— PebeiHA, op. cit., 243. — Linbl., op. 
oit., 231. — Bobbnth., op. cit., 970. — H. In,, 
Diot. Fneyol. des Sc. M4d., iii. 488. 
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&c. The seeds of the Apricots also contain a sweet oil, especially 
those of the Brian9on Apricot,’ from which is extracted “ huile de 
fnarmotiea” employed for the same purposes as olive-od, while the 
cake serves to fatten cattle. The fixed oil extracted from the pips 
of Apples, Pears, and Quinces is not sufficiently copious to be at all 
extensively used. From the seeds of Prinsepia utUis is obtained 
an edible oil, and several Chrysohalanece are prized for the same 
purpose in Brazil and other countries. 

The wood of the trees of this order is not without its industrial 
value. That of the Pear has a fine close grain ; but it is less compact, 
stronger, and more durable than that of Cratcegus. That of the 
Crab Apple (P. acerba DC.) is very beautiful, like that of the Moun- 
tain Ash, which takes a fine polish and is used by the cabinet- 
maker. The woods of the White Beam {Cratcegm Aria L.), Wild 
Service Tree {C. torminaJis L.), Medlar {C. germanica, MespUm 
germatiica L.), Hawthorn {C. Oxgcantha L.), of C. orientalis Bieb., 
and tanacetifolia Pers., several Roses, Kageneckia, the Bullace 
{Prunua inaititia L.), Cherry {P. cerasua L.), and Bird Cherry (P. 
avium Mcench), • are all used and more or less prized for cabinet- 
work, that of the wheelwright, and for various domestic uses. 
Walking-sticks are made from the branches of the Blackthorn (P. 
apinoaa, L.) and several species of Cotoneaater. 

Several Eoaacece produce mechanical injuries by their spines or 
prickles. The fruits of the Agrimonies and several species of Accana 
hook on to the skin by the recurved prickles with which the indusium 
is covered. Aceena Sanguiaorba is dreaded by the Tasmanian colonists 
because of the wounds which these inflict on their feet, and every 
'one is familiar with those due to the sharp hooked prickles of the 
Brambles and Roses. With the wild Plums, Almonds, and Hawthorns, 
Prina^ia, &c., these wounds are caused by solid spines resulting firom 
the transformation of more or less abortive axillary branches, which 
explains the value of the Hawthorn and Azerole in making quick- 
set hedges. Among these mechanical actions we must also class 
the intense irritation caused by the hairs covering the inside of the 
receptacle and part of the achenes in the Hip or fruit of the Rose. 


> Pmmu hrifftmikm Vill., ill. cff.,287.— Bo8EirTu.,op.ot^.,975.~- 

MganHam Pebs., Bnoyoh de§ 8o. M4d,, i. 205. ^ 

li. 88---DC., it 622, n. op. 
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There is no natural order which contains a larger number of plants 
useful for their fruits, whether for the pericarp or seed ; we need only 
call attention generally to the fact that to Rosacea belong the nume- 
rous species and varieties of Pears,' Apples, Quinces, Medlars, Service- 
fruit {Sorbes, Cormes), Plums, Almonds, Cherries, Apricots, Peaches, 
Nectarines, Strawberries, and Easpberries, cultivated in our gardens, 
and served daily on our tables. The edible flesh of Apples or Pears, 
formed to a great extent by the hypertrophy of the receptacular sac, 
is more or less austere and rich in tannin, or sweet and gorged with 
saccharine matter. This last can be extracted from the fruit, 
its fermentation yields alcoholic drinks, like cider and perry. The 
ripe fruits of several species of Cratagus, such as C. Aria,^ Asarolm, 
latifolia, torminaJis, &c., have a pretty sweet or subacid flesh, and may 
be eaten ; but the Service-berries and Medlars are on the contrary, 
so austere that they are unfit for eating till they are soft and bletted 
{vulgo, sleepy), when they acquire a pleasant, sweet vinous flavour. 
The fruit of the Mountain Ash is also at first austere, but afterwards 
sour, owing to the acid found in the fruits of all the above Ryrea 
being far more copious in this plant. Accordingly this acid (wrongly 
called sorbic, for it is merely malic acid) is pretty frequently extracted 
from the drupes of Sorbus aucuparia? In Cgdonia* the astringency 
of the mesocarp is also well developed. This flesh, of a very 
pleasant odour in the Common Quince {Cgdonia vulgaris), but 
nauseous in C. japonica^ is rich in tannin, and has hence been used 
in medicine. On being cooked with sugar it becomes sweet and 
gives an agreeable flavour to the jellies, syrups, and pastes prepared 
from Quinces. The Plums too may, as we have seen, have austere 
astringent flesh ; this is especially the case with the sloe and wild bul- 
lace {Rrunus spinosa, insititia). The different races of cultivated Plums 
have on the contrary, fruits with sweet perfumed juice. They are 
eaten raw, cooked, in preserves or marmalades, or dried, whether by 
stove or sun, either as dessert prunes {pruneam de dessert) or medicinal 
prunes {prmeaux a midedne) ; the latter are laxative and are prepared 
from certain particular varieties. A wine and spirit are also obtained 


^ Deoks., Jwd,, FruU* dM Mns, 

^ Pyrut Aria Ehbh., iy. 20. 

* Guib., op. cit, 2'70.— RogBNTH., op, oit, 947. 

* Quib., op. oit„ 267. — Pbbeiba, op. ciV., 
308 .— Libdl., M. Med,f 234. 


* Pbm., Sneltir., U. 40. — DC., Proir., il. 
688. — Fj/ru$Je^niea Thvhb., FI. Jap., 207? .— 
OhatumeUt japonioa lanDU (fee p. 896, uotw 
6.7). 
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from the Flam, like the liquors extracted from the various kinds of 
Cherries, under the names of ratafia and kirsch. Cherry syrup and 
paste, the firuits stewed, or preserved in sugar or spirit, are as well 
known as the refreshing qualities of the fresh acidulous or sweet 
fruits of the different varieties. The flesh of Cerasus Mahaleb' is 
austere and bitter, but its sweet perfumed seeds, formerly used in 
medicine, are still sold for perfumery. Apricots and Peaches are 
eaten fresh, or prepared in various ways ; the flesh is considered 
depurative. Of the Sweet-almond, the only part eaten is the 
embryo, fresh or dried ; that of the Bitter-almond is used for 
domestic purposes, in perfumery, and as we have seen, in medicine. 
The edible part of the fruit of the Brambles, is the mesocarp of the 
numerous drupels collected on one common receptacle ; this is hard 
and whitish, and easily separates from the succulent drupes : their 
pulp is acidulous in M. Chamminorui? (Cloudberry) and odoratus,^ which 
are eaten in Siberia, and the North of America, as in other sub-arctic 
regions. Blackberries {Mure des haies, lit.. Hedge Mulberry) are the 
finit of B. fruticoavs, casius [strictly the Dewberry], &c., sweet and 
sub-acid, and poor in astringent matter, which is on the contrary 
abundant in the leaves; Blackberry syrup is however sometimes 
prescribed in slight inflammations. The Raspberry {B. idaus* — Fr., 
Framboiaier) is the Bubua most in use for its leaves as well as its 
fruits, but especially the latter, which have a sweet acidulous per- 
fumed taste. They are very refreshing, and from them are obtained 
the juice, often administered in fever, and a syrup, alcoholate, and the 
well known aromatic raspberry vinegar. Though the true fruits of 
the Strawberry are not achenes, but drupes with thin mesocarps, the 
edible portion of these plants is the sweet perfumed pulpy hyper- 
trophied receptacle ; it is used for its refreshing properties, and the 
ancients valued it as one of the best blood-purifiers known. The 
Chryaobalanea have also often good fruits ; and in the first place 
comes Chryaobalama Icaco Z.,‘ whose fruit, vulgarly known as the 
Cocoa-plum {Prune-coton, P. des anaea), is eaten all over tropical Africa 

* IfTTx., IHoUt n. 4. — DC., FI, JV., iv. 480; * L., — DC.,Frodr,,n,91, — Guib., 

ii. 589, n» ^.>^Frwms MahaUh L., op. oiL, 280.— Rosekth., op. cit„ 960. 
iSjpflo., 678-— GTO., op* oit; 292{Boia de Sainte- ^ L., Spec,, 706. — DC., Frodr,, n. 22. — OtriB,, 
Jjueie), Lamk., FI, Fr,, 

» JL, Spec,, TOB^VC*, Frodr., n. 87.— iU. 186. 
op. eUn 880. ^ JfofMt morvetgioa Tillakp., * Spec,, 618.— DC., Frodr,, ii. 526, n. 1. — C. 
jimu., 47. pelloi^puM Miq., Frim. FI, Sueq., 198. — C, 
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and America : this fruit is sweet, but with an astringent aftertaste, 
whicli is found in a greater degree in the root, bark, and leaves. All 
these parts are used in America for different kinds of flux, such as 
diarrhoea, leucorrhoea, and certain haemorrhages ; oil is contained in 
the embryo. This too is the case with that of several species of 
Couepia and Parinari. In P. senegalense^ this oil soon turns rancid 
and foetid ; in the Brazilian species it may be used in food. The 
Couepiaa of the same country have an edible mesocarp, especially 
C. guianensi^ and chrysocalyx? The fruits of Parinari montana 
and P. campesM are also eaten in Guiana : the drupes of P. sene- 
galense are sold in market at St. Louis ; tlie flesh is juicy but rather 
austere. That of P. excelsum' is far preferable ; that of Licania incana, 
from Guiana, is sweet and melts in the mouth. Among the edible 
products of the Rosacea we may also cite the fruits of several species 
of Amelanchier, Osteomeles, Raphiolepis, and especially the Loquat the 
leaves of the Bumets and several Alchemils ; the root of Meadow 
Sweet {Ulmaire), the fleshy swellings on that of Drop wort {Mlipen- 
dule), and even the fleshy receptacle enclosing the true fruits of the 
Eoses. In the wild Rose or Eglantine' [Eglantier), the fruits with 
their envelopes constitute Hips {Cynorrhodons, figs. .ST?, 378), which 
are smooth, ovoidal, coral red, and may or may not be crowned by 
the withered sepals. The flesh of the receptacle is of a more or less 
reddish yellow colour ; from it is prepared Conserve of Rips. In very 
many countries these fruits are supposed to share in the property of 
curing hydrophobia, ascribed, though quite wrongly, to the stem and 
especially the root of the Eglantine. 

The fruits of the Rosacea are also the ornaments of our parks and 
gardens ; we may particularize the Service-trees and Hawthorns, and 
the Fiery Thorn. The flowers are yet more frequently valued for the 
same end ; and omitting ChrysobaJanea, nearly all the Eosacese will 


ellipticua SoL*, ex Sab., Trams, Linn, Soc,, v. 
463. — Mabt., FI, Bras,, Bosac,, 76. 

' Pebb., DC., Prodr,, ii, 627 ; FI. Sen, Tent,, 
273, t. Ixi . — NSou Adans., ex J. 

* Atjbl., Quian,, i. 521, t. 207. 

* Benth., in Fxs, Sprue,, ex Hoob. F., in 
Mart, FI, Bras,, Ro8a>o., 42 . — Moquilea oAry- 
soealyx Pcbfp. & £ndl«, Foe, Oen, et Spec,, i. 
76, t. 286, C. 

* AVBli., op, oit,, 514, t. 204-206. 

* Sab., IV-ans, Linn, Soe,, v. 451 .-^Bioh., 


Ghill. & Pebb., pi, Seneg, Tent,, i. 274, t. 
Ixii. (Bough-shinned or Qrey Plum of the 
English colonists ; — Mampata Adaes., ex J.). 

6 Eriohotrya japonioa Lindl., Trans, Linn, 
Soc,, xiii. 102 . — Craiagus Bibos Lotjb., FI, 
Coohinch,, i. 891 . — Mespilus japonioa Thiteb., 
FI, Jap,, 206. — Robeeth., op, oit,, 949. 

^ L., Spec,, 704. — DC., Prodr,, ii. 618, n. 76, 
— Gttib,, op, eU„ 272.— Bedl., Enohir,, 661. — 
LnnoL., Veg, Kingd., 664; FI, IW., 220.— 
Pebbxba, op, 287. — RoflEETti., op, oit,, 966, 
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grow in the open air in our climate. Prom early spring our parterres 
are magnificently adorned by the simple or double fiowers of various 
species of Pear, Apple, Quince, Cherry, Plum, Almond, Peach, 
Spiraa, and Kerria. The Hawthorns, Service-trees, Cotoneaster, the 
eastern species of Geum and Potentilla, even Gillenia and the Agri- 
monies, blossom in our gardens ; and the Eoses still retain their 
place in the eyes of many besides artists and poets, as the sweetest, 
the most beautiful of fiowers. 
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GENERA. 


I. ROSEvE. 

1 . Sosa T. — Flowers regular hermaphrodite ; receptacle urceolate 
or ventricose, throat constricted. Calyx 4—5-leaved; leaves entire 
dentate or pinnatisect, deciduous or persistent ; prsefloration imbri- 
cate, usually quincuncial. Petals 4, 5, shortly unguiculate, imbri- 
cate, usually deciduous. Disk lining receptacle glandular, very 
often silky ; mouth thickened into a ring almost closing receptacle. 
Stamens oo, oo-seriate ; filaments free inserted outside ring of disk ; 
anthers 2-celled introrse, dehiscing longitudinally. Carpels oo, 
rarely few, inserted near bottom of receptacle, sessile or stipi- 
tate ; styles subterminal, or more frequently more or less ventral, 
exserted, free or united together into a single mass ; apex 
capitate stigmatiferous ; ovules 1, 2 in each ovary, suspended 
on ventral angle, one usually rudimentary abortive ; micropyle 
superior extrorse. Fruit multiple ; achenes oc, included in bac- 
cate receptacle, glabrous or silky or beardeft on both sides, or 
more usually on that next the style. Seed pendulous ; testa 
membranous ; embryo thick fleshy ; radicle superior ; cotyledons 
plano-convex. — Shrubs, erect sarmentose or climbing, usually acu- 
leate, glabrous silky or glandular-pilose ; leaves alternate impari- 
pinnate, more rarely 1-foliolate, or efoliolate with leafy stipules ; 
leaflets usually serrate ; stipules adnate to sheathing base of petiole ; 
flowers solitary or in subcorymbose cymes. {All temperate and sub- 
alpine ‘epions.) See p. 335. 

II. AGRIMONIEJl. 

2. Agrimonia T. — Flowers hermaphrodite ; receptacle turbinate, 
constricted in throat, hearing outside hooked prickles or 5 alter- 
nisepalous (stipulaceous) bractlets. Calyx 6-partite, finally valvate. 
Stamens 5 altemipetalous, or oa in 5 alternipetalous sets, free, 
inserted in mouth of receptacle. Disk lining receptacle ; margin thick- 
ened contracted. Carpels 2, 3, sessile, inserted in bottom of receptacle i 
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ovary 1 'Celled ; style terminal exserted, apex capitate stigmatiferous ; 
ovule solitary descending; micropyle superior extrorse. Achenes 
1-3, I'Seeded, included in hardened, often aculeate burr-like recep- 
tacle. Seeds exalbuminous ; embryo fleshy, radicle superior. — 
Perennial herbs ; leaves alternate imparipinnate ; stipules adnate to 
base of petiole ; flowers in terminal or axillary racemes ; pedicels 
bracteolate ; bracts rarely (Aremonia) connate into a multifid infundi- 
buliform involucre under the unarmed flower. {Temperate regions of 
Northern Hemisphere and South America^ See p. 339. 

3. Iieucosidea Eckl. & Zeyh. — Flowers hermaphrodite 5-6- 
merous ; receptacle obconical (of Agrimonia), glabrous outside, lined 
by a disk with a thickened mouth. Calyx valvate, with 5—6 
altemisepalous stipulaceous leaves (of calycle) outside. Petals 
short caducous. Stamens 10-12; anthers introrse {oi Agrimonia), 
thickened and glandular on back. Carpels 2-4 and ovules of Agri- 
monia. Achenes 1-4, 1 -seeded, included in glabrous subosseous 
receptacle. — A silky-villous shrub ; leaves alternate imparipinnate ; 
stipules adnate to sheathing base of petiole ; flowers 2-bracteolate in 
terminal spikes. {Cape of Good Hope.) See p. 843. 

4. Brayera K. — Flowers polygamo-dioecious, 4-5-merous ; recep- 
tacle turbinate ; throat narrowed by a more or less prominent mem- 
branous ring. Calyx persistent ; sepals membranous veined, shorter 
than exterior alternating bractlets (of calycle). Petals linear or very 
short obtuse, more rarely 0. Stamens not exceeding 20 (of the 
TLosaceci), free, inserted in throat of receptacle, in female flowers 
small sterile. Carpels 2, 3 ; styles terminal, apex widely-dilated 
stigmatiferous. Ovule solitary descending ; micropyle superior ex- 
tiorse. Fruit ? . . . . — ^A tall tree ; leaves alternate crowded inter- 
ruptipinnate ; stipules large adnate for some distance to petiole ; 
flowers very numerous crowded axillary racemoso-cymose ; ramifi- 
cations axillary to leafy bracts ; 1-4 membranous bracts at base of 
flowers. {Mountain districts of Abgssinia.) See p. 843. 

6. Alohemilla T. — Flowers hermaphrodite 4-5-merous, apetalous ; 
receptacle urceolate, constricted in throat. Sepals valvate ; outer 
leaves (of calycle) as many, alternating smaller. Stamens 1-5, alter- 
nating with sepals, inserted on throat of receptacle ; filaments free. 
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inserted around thickened margin of disk lining receptacle, articulated 
below their apices; anthers terminal dehiscing longitudinally. 
Carpels 1-4, sessile or stipitate ; ovary 1 -celled ; style basilar or 
ventral, apex capitate stigmatiferous. Ovule solitary, incompletely 
anatropous ; raphe short descending ; micropyle superior extrorse. 
Achenes 1-4, included in membranous receptacle ; seed exalbuminous, 
embryo thick fleshy ; radicle short superior. — Perennial or annual 
herbs ; leaves alternate lobed digitate or palmatipartite, more rarely 
multifid; stipules adnate to sheathing petiole; flowers minute in dense 
axillary or terminal corymbose cymes, more rarely few or solitary. 
{Andine South America, temperate and cold regions of Northern Hemi- 
sphere India North America and Australia^ See p. 34.'). 

6. Sang^uisorba L. — Flowers polygamous or hermaphrodite; 
receptacle sacciform of variable depth, lined by a disk with a thick- 
ened or cushion-like edge closing narrow throat of receptacle to a 
variable extent. Calyx inserted in throat ; sepals 4, more or less 
petaloid, decussate imbricate in praefloration ; 2 lateral exteiior. 
Stamens either definite, usually 4 superposed to petals, or oo ; fila- 
ments free inserted in throat, either short erect, or elongated fili- 
form corrugated flaccid ; anthers didymous introrse. Carpels 1-4, 
included in receptacle, free from each other; ovary 1 -ovulate ; ovule 
descending ; micropyle superior extrorse ; style terminal, at apex 
dilated penicillate aspergilliforra stigmatiferous. Achenes coriaceous, 
usually solitary, included in hardened 4-gonous smooth or rugose, 
more rarely muricate or 4-winged, receptacle ; seed descending exal- 
buminous ; radicle of fleshy embryo superior. — ^Herbs, perennial or 
very rarely annual, or spiny shrubs ; leaves alternate imparipinnate ; 
stipules lateral, adnate to sheathing petiole; flowers capitate or 
spicate, terminal ; peduncles naked for a long way at base solitary or 
cymose ; flowers 2-bracteolate. t,All warm and temperate regions of 
Northern Hemisphere^) See p. 347. 

7. Polylepis R. & Pav. — Flowers hermaphrodite; sacciform re- 
ceptacle and disk of Sanguisorba. Sepals 3-5, sometimes imbricate, 
usually finally valvate. Stamens 4-ao (of Sanguisorba) ; filaments 
short erect. Carpel 1, more rarely 2, 3, and achenes and seeds of 
Sanguisorba; receptacle hardened angular spiny or winged around 
included fruit. — ^Trees or shrubs ; naked branches tortuous, silky or 

G G 2 
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villous; leaves alternate 3-foliolate or iraparinnate; petioles broad, 
membranous sheathing stipulaceous at base; flowers bracteate in 
interrupted slender pendulous racemes. (Peru, Bolivia, Andine 
Colombia^ See p. 850. 

8? Bencomia "Webb. — Flowers dicecious; receptacle of males 
minute scarcely concave, of females sacciform, constricted in throat. 
Calyx 3-5-phyllous imbricated. Stamens oo, free; filaments fili- 
form tortuous ; anthers introrse ovate-rotundate, in female flower 0. 
Carpels 2-4 (of Sanguisorhci), included in receptacle. Fruits and 
seeds of Sanguisorba ; carpels included in finally drupaceous recep- 
tacle. — Bushy shrubs ; leaves alternate imparipinnate ; stipules adnate 
to sheathing base of petiole ; flowers sessile 2-bracteolate, arranged 
in long pedunculate axillary spikes. {Canary Islands, Madeira^ 
See p. 351. 

9. Ac»na Vahl. — Flowers hermaphrodite ; receptacle sacciform, 
obconical or turbinate, terete or angulate, naked tuberculate or with 
hooked prickles, constricted in throat, lined by a glandular disk. 
Calyx 3-8-phyIlous, slightly imbricated in prsefloration. Stamens 
1-10, inserted in throat of receptacle, one or more free in front 
of each petal. Carpels 1, 2, included in receptacle; ovary 1 -ovulate 
(of Sanguisorba) ; style subterminal, apex stigmatose, peltate or 
dilated, fimbriate. Achenes awned or spinescent included in smooth 
or tuberculate hardened receptacle ; seed pendulous, radicle of fleshy 
exalbuminous embryo superior. — ^Herbs, usually sufirutesceut at base, 
decumbent or erect, smooth or silky ; leaves alternate imparipinnate ; 
stipules adnate to sheathing base of petiole; flowers bracteate, in 
interrupted spikes or heads at summit of scape-like branches. {ChUi, 
Peru, temperate and cold regions of Southern Hemisphere, New Zealand, 
Australia, Sandwich Islands, California, South, Africa.) See p. 351. 

10. Margyrlcarpus E. & Pav. — Flowers hermaphrodite; re-' 
c^tacle ovoidal or compressed-d-gonous, winged or slightly tubercu- 
late, lined by a disk closing throat. Sepals 3-5. Petals 0. Stamens 
2, 8 (of Acana). Carpel 1 (of Sanguisorba) ; style at apex dilated 
penidllate stigmatiferous. Achene 1, included receptacle ; baccate 
glabxotis or sli^tly tuberculate under the apex, rardy 4-alate (21?- 
tragi^in). Seed of Sangutsorba. — Shrubs, bushy rigid ; leaves alter- 
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nate imbricated 2-morpbous, either imparipinnate with a spinescent 
midrib, or fascicled simple, rarely subspinescent ; flowers solitary 
axillary subsessile. {Temperate and Andine regions of South America, 
Peru, Chili, and southern Brazil^ See p. 352. 

1 1 . Cliffortia L. — ^Flowers dioecious j receptacle of males minute 
subconvex; of females sacciform, ovoidal or tubular; mouth con- 
tracted. Sepals 3, 4, imbricated. Petals 0. Stamens oo ; filaments 
filiform free tortuous glabrous ; anthers broadly-didymous introrse ; 
in female flowers 0, or oo , minute sterile tooth-like, inserted in mouth 
of receptacle. Carpels 2, or 1 {Monographidium) ; ovary included ; 
styles slender exserted, apex stigmatose plumose ; ovule 1, descend- 
ing ; micropyle superior extrorse. Achenes 2, or more frequently 
1, included in leathery horny or subdrupaceous smooth or sulcate 
receptacle. Seed of Sanguisorba. — Shrubs, usually glabrous rigid; 
leaves alternate crowded, sessile or shortly petiolate, 1-3-foliolate ; 
leaflets coriaceous parallel- or net-veined, rarely veinless, of very 
variable form ; stipules membranous or spinose adnate to sheathing 
petiole ; flowers axillary sessile, solitary or geminate. {South 
Africa.) See p. 353. 


III. FEAdAEIE^. 

12. Fragaria T. — Flowers hermaphrodite or polygamo- dioecious ; 
receptacle broadly pateriform, apex produced into an erect central 
cone. Calyx perigynous ; sepals 5, free ; praefloration finally 
valvate, slightly reduplicate, rarely subimbricate ; leaves of calycle 5, 
exterior to and alternately with sepals. Petals 5, inserted around 
margin of disk lining receptacle, obovate slightly unguiculate ; 
prsefloration imbricate. Stamens oo, usually 20, 3-seriate (of the 
Bosacece ) ; filaments free, more or less persistent ; anthers 2-rimose 
introrse. Carpels oo , free, inserted on conical centre of receptacle ; 
ovary i -celled ; style more or less ventral or subbasilar, apex obtuse 
or concave stigmatiferous. Ovule 1, incompletely anatropous de- 
scending ; micropyle superior extrorse. Achenes or more frequently 
drupels co , inserted in depressed pits or on slightly prominent spaces 
on thick fleshy baccate ovoidal or globose receptacle, often finally 
deciduous ; sarcocarp thin ; putameh crustaceous 1 -seeded ; hilum W 
teral to membranous seed-coats; embryo fleshy; radicle superior. 
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Beceptacle and leaves uf calyx and calycle persisting round base of 
fruit. — ^Perennial herbs, usually stoloniferous, villous or silky, more 
rarely glabrous ; subterranean stem (sympodium) thick woody ; 
leaves alternate, trifoliolate,more rarely pinnate; stipules membranous 
adnate to sheathing base of petiole ; flowers terminal or leaf-opposed, 
solitary or more frequently in a cyme terminating a common scape. 
{Ihnperate and alpine regions all over Northern Hemisphere, mountains 
of South America and Mascarene Islands.) See p. 856. 

13. Potentilla T. — Flowers (of Frag aria) 4-5-merous. Stamens 
20-OO (of the Bosacea), more rarely 10 {Horkelia), or 6, opposite 
either sepals {Sibbaldia, Ivesia), or petals {Chamcerhodos). Carpels oo, 
(of Fragarid), rarely few or 1 {Stellariopsis) ; style often articulated 
at base terminal or ventral. Achenes (of Fragarid) inserted on 
finally dry or spongy receptacle. Other characters of Fragaria. — 
Herbs or undershrubs ; leaves alternate, digitate or pinnate ; stipules 
adnate to base of petiole. Flowers axillary or terminal, solitary or 
in corymbose cymes. {All temperate and cold regions) See p. 367. 

14. Bubus L. — Flowers hermaphrodite or polygamous; recep- 

tacle disk and perianth of Fragaria ; calyx ecalyculate, imbricate or 
finally valvate. Stamens oo (of the Carpels oo , more rarely 

few ; ovary usually 2-ovulate ; ovules collateral descending ; micropyle 
superior extrorse ; style subterminal. Drupes oo , 1 -seeded, inserted on 
dry or spongy conical receptacle ; mesocarp rarely rather thin and 
hardly fleshy. Seed pendulous ; embryo fleshy exalbuminous. — 
Shrubs, usually sarmentose, aculeate or glandular, rarely creeping 
herbs : leaves alternate, simple lobed or more rarely imparipinnate ; 
stipules adnate to petiole ; flowers rarely solitary, usually in axillary 
or terminal corymbose cymes. {AU temperate and warm countries.) 
See p. 362. 

15. Getun. L. — Flowers of Fragaria; calyx rarely ecalyculate 
{St^ipus). Carpels oo , rarely few sub-definite {Waldsteinid), inserted 
on short or clavate, entire or plurifid receptacle ; ovule 1, subbasilar 
ascending; micropyle inferior extrorse; style terminal or subter- 
minal, often articulated at base {Coluria, Waldsteinid), straight or 
genicnlate-inflexed, sometimes pilose {Sievetsia). Achenes l-oo, 
terminated cicatrix of style, or straight or geniculate persistent 
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style itself. Seed erect ; radicle of straight embryo inferior. — ^Herbs, 
often creeping or stoloniferous ; rhizome perennial ; radical leaves 
imparipinnate or pinnatisect ; cauline few, often 3-foliolate or bract- 
like ; stipnles adnate to sheathing base of petiole ; flowers solitary, or 
usually few cymoso-corymbose on erect scapes. (Jll cold and temperate 
regions^ See p. 365. 

16. Dryas L. — Flowers hermaphrodite (of Geum), 8-9-merous. 
Achenes (of Geum) terminated by barbate plumose persistent styles. 
Kadicle of embryo inferior. — Humble caespitose undershrubs ; stem 
short thick ; leaves simple alternate ; stipules adnate to petiole ; 
flowers solitary terminal pedunculate. {Alpine temperate and Arctic 
regions of Northern Hemisphere^ See p. 367. 

17. Cowania Don. — Flowers hermaphrodite or polygamous ; 
receptacular glands sacciform or turbinate, glandular outside, lined 
by a glandular disk. Sepals 5, ecalyculate, inserted in throat of 
receptacle ; prajfloration imbricated. Petals 5, imbricated. Stamens 
00 (of the Bosacets), inserted in throat of receptacle. Caipels 5-oo 
and achenes of Dryas. Seed ascending ; albumen thin ; radicle of 
straight fleshy embryo inferior. — Bushy shrubs ; leaves alternate 
3-5-fid or partite ; stipules adnate to short petiole. {California, 
Mexico See p. 368. 

18. Fallugda Endl. — Flowers hermaphrodite (of Cowania)', 
receptacle hemispherical obconical ; calyx 5-bracteolate ; disk 
villous. Carpels oo and achenes of Dryas. Seed erect ; embryo 
exalbuminous ; radicle inferior. — A much-branched erect shrub; 
twigs virgate ; leaves alternate irregularly 3-5-lobed or pinnatifid ; 
stipules adnate to petiole ; flowers solitary on long peduncles or few 
cymose. {Mexico.) See p. 368. 

19. Chamsebatia Benth. — Flowers hermaphrodite (of Cowania ) ; 
receptacle glandular outside, disciferous within ; sepals imbricate 
ecalyculate; petals as many and stamens oo (of the Rosacea). 
Carpel 1, free inserted in bottom of receptacle; ovary 1-celled; 
style subterminal, deeply furrowed down one side ; edges of furrow 
reflexed stigmatiferous ; ovule 1, suberect; raphe ventral; miero- 
pyle inferior extrorse. Achene coriaceous included in persistent 
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receptacle. Seed suberect; hilum broad sessile; testa spongy; 
albumen scanty; radicle of erect embryo looking obliquely down- 
wards. — A small glandular pubescent shrub ; leaves 3-pinnatisect ; 
lobules glandular at apex; stipules dentate, adnate to base of 
petiole ; flowers cymose terminal. {California.) See p. 369. 

20. PursMa DC. — Flowers of Cowania ; receptacle infundibuli- 
form, glandular without, disciferous within. Sepals 5, imbricate. 
Petals imbricate. Stamens 20-30 (of the Rosacea). Carpel 1 
(of Chamabatia). Fruit coriaceous, half immersed in receptacle. 
Seed suberect ; albumen thin ; embryo straight ; radicle inferior. — 
A bushy shrub; leaves alternate crowded, 3-fid or pinnatifid; 
stipules adnate to petiole ; flowers axillary and terminal, subsessile. 
{Rocky Mountains.) See p. 370. 

21. Oercocarpus H. B. K. — Flowers apetalous; receptacle long 
and flask-shaped ; neck linear very long and tubular, mouth broadly 
dilated into a short cupule. Sepals 6, free or connate at base; 
praefloration valvate. Stamens 15-20 or oo (of the Rosacea)-. 
filaments free incurved in bud, inserted around thin cup lining 
mouth of receptacle ; anthers short, often pubescent, dehiscing by 
2 introrse clefts. Carpel 1, free, inserted in bottom of receptacle; 
style terminal ; ovary I -celled; ovule 1, subbasilar ascending ana- 
tropous ; micropyle inferior dorsal. Achene linear-oblong closely 
enwrapped by base of receptacle, and passing into a very long 
persistent plumose style carrying up with it the cupule and upper 
part of receptacular tube, cut off transversely in a circumcissile way. 

„ Seed linear erect ; embryo fleshy exalbuminous ; cotyledons linear 
superior; radicle short inferior. — Small trees or shrubs; leaves 
alternate simple petiolate; stipules 2, lateral, adnate to base of 
petiole ; flowers solitary or more frequently very shortly spicate ; 
axillary or terminal. {Mexico, California.) See p. 370. 

22. Ooleogyne Torr. — Flowers hermaphrodite ; receptacle tubu- 
lar, lined by a glandular disk. Sepals 4, 5, inserted in throat, 
imbricate. Petals 0. Stamens oo (of Purshia), inserted on both 
receptacle and an urceolate tube with ciliate rim produced above 
ovary. Carpel 1 (of Pwshia) ; style inserted at middle of 
ventzal angle of ovary ; ovolef 1, incompletely anatropous descend- 
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ing ; micropyle superior extrorse. Truit? . . . . — A shrub ; branches 
crowded spreading, often spinescent in last ramifications ; leaves 
alternate simple, crowded towards summit of twigs ; flowers soli- 
tary terminal, bracteolate at base. {California^ See p. 372. 

23. Adenostoma Hook. & Aen. — F lowers hermaphrodite ; re- 
ceptacle tubular or obconical 10-ribbed, lined by a glandular disk 
with its free edge thickened. Sepals 5, inserted in throat, imbri- 
cate. Petals 5, alternating imbricate. Stamens oo (7-20) ; 
filaments free (of the Rosacea)-, anthers introrse, dehiscing longi- 
tudinally ; connective thickened. Carpel 1 (of Purshia) ; ovary at 
apex unequally gibbous pilose ; style subterminal, geniculate, apex 
capitate stigmatiferous ; ovules 1, 2, ventral descending ; micropyle 
superior extrorse. Achene coriaceous, included in hardened recep- 
tacle. Seed ? . . . . — Eigid shrubs ; branches straight divaricating ; 
leaves heath-like or fascicled entire ; stipules minute lateral ; flowers 
in multibracteate glomeruli, axillary to the leaves or the bracts of a 
compound spike. {California^ See p. 373. 

IV. SPIEEE^. 

24. Spiraea T. — Flowers hermaphrodite or polygamous ; recep- 
tacle concave, shortly campanulate or urceolate. Sepals 4-6, usually 
5 ; praefloration imbricate or valvate. Petals as many, inserted 
in throat of receptacle, imbricated or contorted. Stamens 
20-C3O (of the Rosacea) ; filaments free or connate at base, in- 
serted in throat of receptacle either on 5-10-lobed margin or 
inner surface of glandular disk lining receptacle. Carpels 
usually 5, oppositipetalous or more rarely altemipetalous, more 
rarely 1-4 or more, free or connate to a variable height, in- 
serted in bottom of receptacle; styles terminal or subtenuinal, 
straight or geniculate ; apex truncate stigmatiferous ; ovules 2-oo , 
2-seriate inserted on ventral angle, transverse or descending, more 
rarely ascending. Fruit of 1-xi achenes foUicles or legumes, free 
or connate, straight or more rarely contorted. Seeds 1 -qo , descend- 
ing, usually linear thin ; integuments membranous or marginate, 
subulate ; embryo fleshy exalbuminous ; radicle usually superior. — 
Shrubs or undershrubs, more rarely herbs ; leaves alternate simple 
digitate pinnate or decompound ; stipiJes lateral free or adnate to 
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sheathing base of petiole, often alt(^;ethar absent. Flowers axillary 
or terminal in simple or cymiferous racemes corymbs or spikes ; 
bracts often carried up ; pedicels axillary inserted at a variable 
height. {Temperate and cold regions of Northern Hemisphere, moun- 
tainous regions of tropics.) See p. 374. 

25. Qillenia Mcench. — Flowers hermaphrodite ; receptacle tubu- 
lar 10-veined, lined by a thin disk. Sepals 5, imbricate, with 
glandular edges. Petals 5, elongated ; prsefloration contorted, more 
rarely imbricate. Stamens 10-20 (of the JRosacece) ; filaments 
short incurved inserted in tube ; anthers 2-rimose introrse. Carpels 
5, altemipetalous inserted in bottom of receptacle, free or slightly 
connate ; ovary 1 -celled ; style terminal acute stigmatiferous 
at apex; ovules 2-12, ventral 2-seriate ascending; micropyle 
inferior extrorse. Follicles 1-5, coriaceous partly exserted from 
receptacle, 1-6-seeded. — Perennial herbs; rhizome rather thick; 
branches erect herbaceous ; leaves 3-foliolate incised ; stipules 2, 
small, or large and like the leaflets ; flowers in lax terminal cymes. 
{North America.) See p. 377. 

26. Neillia Don. — Flowers hermaphrodite ; receptacle campanu- 
late or turbinate, lined by a disk. Sepals 5, valvate or imbricate. 
Petals 5, imbricate. Stamens 10 -qo (of Spireea). Carpels 1-5 ; 
ovary pluriovulate ; ovules 2-seriate horizontal or some ascending 
or descending. Fruit of 1-5 membranous inflated follicles or 
legumes. Seeds l-ao , some ascending, some descending. Albumen 
more or less thick, fleshy ; embryo fleshy. — ^Bushy shrubs ; leaves 
simple dentate or lobed ; stipules large deciduous ; flowers racemose 
or racemose-cymose. {Temperate Northern and Eastern Asia, North 
America.) See p. 379. 

27. Kerria DC. —Flowers hermaphrodite; receptacle shortly 
cupuliform, lined by a pilose glandular disk. Sepals 6, imbricated. 
Petals 6 (of Rosa) alternate, contorted or imbricated. Stamens oo 
(of the Rosacea) ; filaments free slender ; anthers dehiscing by 2 
introrse defts. Carpels 5, altemipetalous, or more free, inserted in 
bottom of receptacle ; ovary 1 -celled, apex truncate stigmatiferous ; 
ovule 1, ventral descending ; micropyle superior extrorpe. Achenes ; 
seed exalbuminous ; embryo fleshy; radicle superior. — Shrubs; 
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branches Tirgate ; buds scaly ; leaves alternate simple petiolate ; 
stipules lateral subulate caducous ; flowers solitary termiixal pedun- 
culate. {Japan, north of China T). See p. 380. 

28. Bliodot 3 rpos Sieb. & Zucc. — Flowers hermaphrodite ; recep- 
tacle broadly infundibuliform, lined by a pilose glandular disk pro- 
duced above into a depressed conical pitcher, silky within, 4-dentate 
at apex inclosing the carpels. Sepals 4, spreading imbricated; 
calycle of 4 alternating entire 2-fid or 2-partite leaves. Petals 
4 (of Kerria), alternate imbricated. Stamens oo (of Kerrid), 
inserted on receptacle below corolla, as well as on outer face of 
the pitcher. Carpels 4, inserted in bottom of receptacle and in- 
cluded in pitcher of disk, oppositipetalous ; ovary 1-celled ; style 
terminal, at apex scarcely capitate stigmatiferous ; ovules 2, ventral 
collaterally descending incompletely anatropous : micropyle superior 
extrorse. Drupes 1-4, pisiform; mesocarp thin; putamen bony 
1 -seeded. Seed slightly albuminous ; embryo fleshy; radicle supe- 
rior. — A. shrub ; branches decussate ; leaves opposite (of Kerria) ; 
stipules 2 lateral; flowers solitary terminal. {Japan.) See p. 381. 

29. Neviusia A. Gray. — Flowers hermaphrodite ; receptacle 
short cupuliform, lined by a glandular disk. Sepals 6, ecalyculate 
leafy serrate imbricate. Petals 0. Stamens co (of Kerria). Carpels 
2, 3, more frequently 4 (of Kerria ) ; micropyle superior extrorse. 
Drupes 1-4, surrounded by enlarged calyx ; mesocarp thin ; endo- 
carp fleshy ; radicle superior inflexed . — A shrub ; leaves alternate 
simple ; stipules minute free lateral ; flowers solitary or few ter- 
minal pseudumbellate. {Alabama^ See p. 382. 

30. Stephanaadra Sieb. & Zucc. — Flowers hermaphrodite (of 
Spireed) ; receptacle broadly campanulate. Imbricate sepals and 
petals and disk of Spircea. Stamens 10, inserted in throat of recep- 
tacle, 5 superposed to petals, 5 alternating. Carpel 1, inserted in 
bottom of receptacle ; ovary 2-ovulate ; ovules collaterally descending; 
micropyle superior extrorse, or one finally horizontal or descending ; 
micropyle inferior introrse. Follicle 1, 2-seeded. Seeds albumi- 
nous; embryo fleshy superior . — A slender shrub; branches dis- 
tichous flexuous ; buds scaly ; leaves alternate incised or pinnatifid ; 
stipules lateral leafy persistent; flowers in simple or compound 
corymbose racemes. {Japan^ See p. 382. 
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V. QUILLAJEiB. 

81 . Quillaja Mol. — Flowers dicecious or polygamous. Eeceptacle 
of hermaphrodite flower subconcave broadly cupuliform, lined by 
a thick fleshy stellate disk produced into 6 altemipetalous lobes, 
emarginate or 2-dentate, much adnate to sepals. Sepals 6, thick ; 
prsefloration valvate. Stamens 10, 6 larger altemipetalous inserted 
in apices of lobes of disk, 5 smaller between them ; filaments free 
subulate ; anthers introrse dehiscing by two clefts. Carpels 5, 
altemipetalous inserted on slightly prominent bottom of receptacle 
and cohering into a spuriously 5-celled ovary ; styles 5, free ter- 
minal, at apex slightly dilated stigmatiferous ; ovules oo , ventral 
2-seriate densely imbricated. Fruit of 6 stellately spreading 
legumes dehiscing in 2 longitudinal valves. Seeds oo , compressed 
imbricated ascending with a long superior wing ; embryo exal- 
buminous ; cotyledons convolute ; radicle inferior. — Evergreen trees ; 
leaves alternate simple ; stipules 2, lateral deciduous ; flowers in 
axillary or terminal cymes ; central flower of each usually her- 
maphrodite. {Chili, Peru, South Brazil.) See p. 383. 

32. Kageneckia E. k Pav. — Flowers monoecious or dicecious ; 
receptacle lined by a thin disk. Imbricate calyx and corolla of 
Qu^aja. Stamens not more than 20 (of the Bosacece) ; anthers 
sterile in female flower. Carpels 5 ; ovaries inserted on slightly 
prominent bottom of receptacle ; ovules oo (of QuiUaja ) ; styles 
ventral, inserted at a variable height, at apex obliquely dilated 2-fid 
stigmatiferous. Fruit of 5 stellately-spreading reflexed gibbous 
slipper-shaped follicles. Seeds oo , imbricated ascending winged (of 
QuiMaja). — Evergreen trees ; leaves alternate coriaceous simple petio- 
late; stipules caducous; flowers terminal or axillary racemose or corym- 
bose, females cyraoso-racemose or solitary. {Chili, Peru.) See p. 385. 

88. Vauquelinla Coeb. — Flowers hermaphrodite; receptacle 
hemispherical, lined by a glandular disk. Sepals 5, valvate, and 
petals 5, imbricate of (QuiUaja. Carpels 5, altemipetalous ; 
ovaries ponnate below into a 5-celled ovary ; styles 6, at apex capi- 
stigmatiferous ; ovules 2, subbasilar collaterally ascending ; 
micropyle inferior extroxse. Carpels girded by persistent base of 
reoep^le and by calyx, finally coming apart ; dehiscence loculicidal, 
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extensive. Seeds 1, 2, in each cell, erect winged exalbuminous (of 
Quillaja ). — A tree ; leaves alternate simple serrate, on long petioles ; 
stipules minute ; flowers terminal racemose-cymose. {Mexico.) See 
p. 386. 

34. Lindleya H. B. K. — Flowers hermaphrodite ; receptacle tur- 
binate lined by a glandular disk. Sepals 6 and petals 5 alter- 
nate imbricated. Stamens up to 20 (of Kageneckid). Carpels 
altemipetalous 5, connate into a 6-celled ovary; cells 2-ovulate; 
ovules collaterally descending ; micropyle superior extrorse ob- 
turated ; styles 6 ; apex unequally dilated stigmatiferous. Capsule 
woody 6-celled loculicidal. Seeds descending compressed exal- 
buminous ; embryo fleshy ; radicle superior. — An evergreen tree ; 
leaves alternate simple petiolate crenulate ; stipules subulate ; flowers 
terminal, solitary or more rarely few. (Mexico.) See p. 387. 

35. Exochorda Lindl. — F lowers polygamo-dioecious ; receptacle 
turbinate constricted more or less above the middle. Disk perianth 
and 1 5-20 stamens of Lindleya. Carpels in male flower 0 or minute, 
in female united into a 6-celled ovaiy ; styles free ; apex dilated stig- 
matiferous ; ovules 2, descending obturated (of Lindleya). Capsule 
naked 5-ceUed ; cells tapering, rather prominently winged at base, 
finally free, much compressed, splitting in two loculicidally, 1, 2- 
seeded. Seeds much compressed winged. Leaves alternate simple 
membranous exstipulate ; flowers vernal, axillary or terminal, race- 
mose ; pedicels 2-bracteolate. (North China.) See p. 388. 

36 ? Pterostemon Schauee. — Flowers hermaphrodite ; receptacle 
turbinate. Sepals 5, valvate. Petals 5, finally reflexed ; prsefloration 
imbricated. Stamens 10, perigynous, 5 oppositipetalous linear, 5 
altemipetalous, with dilated 3-toothed filaments; middle tooth 
antheriferous ; anthers cuspidate, dehiscing by 2 introrse clefts. 
Ovary 5-ceUed adnate to base of receptacle ; style 6-fid ; apex trun- 
cate stigmatiferous ; ovules 4-6 in each cell, ventral ascending. 
Fruit capsular 1-few-seeded, bearing persistent receptacle perianth 
and stamina! filaments. Seed erect ; embryo exalbuminous ; radicle 
inferior. — A shrub, very branching dichotomous; leaves alternate 
petiolate simple coriaceous ; stipules minute ; flowers in small 
corymbose cymes. (Mexico.) See p. 889. 
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37. Buoryphia Cav. — Flowers hermaphrodite, usually 4'merous ; 
receptacle convex. Sepals free ; prsefloration imbricated. Petals 
alternate, hypogynous, straight or oblique; prsefloration imbri- 
cated or contorted. Stamens oo, free hypogynous ; anthers introrse 
2-rimose. Ovary superior free 6-15-ceUed; styles 10-16, free, 
at apex tapering stigmatiferous ; ovules oo in each cell, ventral 
2-seriate descending. Capsule 6-1 6-celled, septicidal many-seeded ; 
seeds descending compressed marginate or alate ; albumen thin 
fleshy j embryo rather fleshy ; radicle superior. — Eesinous trees ; 
leaves opposite coriaceous evergreen, simple or pinnate; stipules 
interpetiolar, minute or large ; flowers axillary solitary pedunculate. 
{ChUi, Austrcdia, Tasmania) See p. 389. 

38. Buphronia Mart. — ^F lowers hermaphrodite ; receptacle short 
urceolate ; sepals 5, unequal, finally revolute. Petals ? . . . . Sta- 
mens 6, perigynous , filaments either 4 connate in pairs and 6th 
free, or variably connate, unequal, cohering at broadly-dilated base 
into a ring of variable shortness, barbate below, finally free tapering ; 
anthers? .... Germen free 3-celled; ovules solitary (?) pendulous 
in each cell ; style filiform persistent, barbate half-way up, finally 
separable into 3. Fruit capsular, subcylindrical, with receptacle and 
calyx, persisting at base ; mesocarp thin subsuberous 3-partible 
separating from endocarp ; cells S-gonous, also separating from 
slender central column. Seeds solitary pendulous in each cell, 
small ovoidal, at base produced into a long lanceolate wing; 
albumen scanty fleshy ; embryo inverted, radicle short superior : 
cotyledons flat rather thick. — A tree (?) ; twigs alternate greyish- 
puberulous ; leaves alternate simple quite entire, shortly petiolate ; 
stipules ?....; flowers terminal racemose. {North Brazil.) See 
p. 891. 

39 ? Osmotla Tore. — “ Calyx 5-fid small persistent. Petals ? 
. . . . Stamens 5, hypogynous; filaments slender. Capsule long 
terete narrowly oblong, terminated by persistent style, 5-celled, sep- 
ticidal 6-yalTate ; valves 2-fid at apex ; epicarp thin fleshy ; endocarp 
woody. Seeds solitary in each cell, compressed oblong suspended 
near apex of superior angle ; testa coriaceous-chartaceous, produced 
below into a broad snbfidcate wing ; embryo large in axis of fleshy 
albmnen ; cotyledons broad flat ; radicle short terete superior. — A 
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shrub or small tree, glabrous branching leafless ; branches remote 
alternate terete striate rather thick, produced into elongated spines, 
marked with small distant brown scars ; flowers subracemose at ends 
of twigs ; pedicels spreading curved, articulated below middle.” {New 
Mexico.) See p. 391. 

VI. PYEBJ). 

40. Pyrus T. — Flowers hermaphrodite, more rarely polygamous ; 
receptacle urceolate, more rarely turbinate, lined by a disk swelling 
more or less above ovary, ending at a variable distance below 
stamens. Calyx 5-leaved ■, sepals imbricated in bud, then reflexed, 
either persistent or deciduous with apex of receptacle. Petals 5, 
shortly unguiculate ; prsefloration imbricated. Stamens 15-20, more 
rarely cc (of the Bosacecc) ; filaments free, or shortly connate aMjase 
1-adelphous ; anthers dehiscing by 2 introrse clefts. Carpels 5, 
alternipetalous, or 2-4 ; ovaries obliquely inserted within receptacle, 
free on ventral margin, 1 -celled ; styles terminal, all free or more 
or less connate at base ; apex truncate or capitate, stigmatiferous. 
Ovules 2 in each cell, collaterally ascending; micropyle inferior 
extrorse, often obturated. Fruit ovoidal globular or pyriform, 
drupaceous ; mesocarp (receptacle) usually thick fleshy ; endocarp 
1-5-ceUed, crustaceous or cartilaginous ; often 2-valvate. Seeds 1 , 2 
in each cell, erect ; testa usually cartilaginous, slightly muci- 
laginous ; embryo erect, radicle short inferior ; cotyledons plano- 
convex fleshy. — Trees or shrubs ; leaves deciduous alternate, simple 
or pinnate ; stipules 2 lateral deciduous ; flowers corymbose or 
cymose, often precocious, coming out from rather thick buds before 
the leaves. {North temperate regmie of both Worlds.) See p. 392. 

41. Cydonla T. — Flowers hermaphrodite (nearly of Pyrus)', re- 
cep tecle campanulate. Sepals 5, leafy. Petals orbicular, imbricated 
or rarely contorted in aestivation. Stamens 20-®. Ovary adnate 
to receptacular cavity, incompletely 5-celled ; cells cleft lengthwise 
internally, ®-ovulate ; ovules 2-8eriate ascending ; styles 6, free. 
Fruit pomaceous (of Pyrus) crowned by leafy calyx ; endocarp car- 
tilaginous; eeeds <x> in each incomplete cell; testa crustaceous, 
thickly mucilaginous outside. — Shrubs or small trees ; leaves alternate 
(of Pyrus) ; stipules usually leafy ; flowers solitary terminal or few 
corymbose. {Central Europe, Central and Eastern Asia.) See p. 395. 
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42. Orateeg^ T. — ^Flowers hermaphrodite; receptacle finally 
baccate, urceolate or campanulate. Sepals 5 (of Pyrus), persistent or 
caducons. Corolla and oo stamens of Pyrus. Ovary 1-5-celled 
adnate to bottom of receptacle ; styles and ovules of Pyrus. ■ Drupe 
ovate or globular ; stones 6, free or coherent into one, putamen 
somewhat rarely (?) bony 2-5 -celled. Seeds erect compressed exal- 
buminous. — Shrubs or small trees ; twigs often spinescent ; leaves 
alternate simple lobed or pinnatifid ; stipules large or small, deci- 
duous; flowers cymoso-corymbose bracteate terminal. {Cold and 
temperate regions of Northern Hemisphere!) See p. 396. 

43. Cotoneaster Medik. — Flowers of Cratcegus; stamens 10- oo. 
Carpels 2-5, free inside and at apex, adnate by back (or rather very 
oblique base) to inside of receptacle ; cells rarely 2-partite by a 
spurious half-dissepiment {Nagelia) ; styles and ovules of Pyrus. 
Drupe of variable form, 2-5-stoned; stones bony 1-seeded. Shrubs 
or small trees, erect or decumbent ; leaves alternate petiolate usually 
evergreen ; stipules subulate deciduous ; flowers solitary, or more 
frequently in terminal or axillary, often unilateral cymes. {Northern 
and Central Asia, Northern Africa, Europe, North America.) See p. 398. 

44. Briobotryu. Lindl. — Flowers of Cratcegus. Stamens not more 
than 20 (of the Bosacece). Ovary inferior, or rarely free at apex, 2—5-, 
more rarely 1 -celled ; styles free or more or less connate, at apex 
dilated or truncate stigmatiferous. Ovules (of Pyrus) often obturated. 
Drupe or berry 1-5-celled ; cells 1-2-seeded ; septa membranous or 
chartaceous, sometimes obsolescent. Seeds of Cratcegus. — Trees or 
shrubs ; leaves evergreen simple petiolate coriaceous ; stipules small 
or large, subfoliaceous ; flowers cymoso-racemose or corymbose ter- 
minal. {Temperate Asia, California.) See p. 399. 

45. Stranv»Bia Lindl. — ^Flowers of Eriobotrya. Ovary 5-celled 
half-superior ; styles 6, connate at base, at apex 2-lobed stigmati- 
ferouB ; ovules of Pyrus. Drupe of variable form ; endocarp crus- 
taceous fi-celled ; cells dehiscing loculicidally and dorsally. Valves 
separating from each other, and from the axis, bearing median 
diraepiments. Seed exalbuminous ; embryo fleshy ; radicle inferior 
exserted.— -A branching tree ; leaves alternate evergreen petiolate 
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serrulate ; stipules setaceous; flowers cymoso-corymbose, terminal and 
axillary. {Mountainous and northern districts of India.) See p. 400, 

46. ^aphiolepis Lindl. — Flowers of Eriobotrya ; receptacle 
elongated tubular or infundibuliform, lined to a variable height by 
a glandular disk. Sepals and petals 5 each, imbricated, and stamens 
20-OO (of the Rosacea), all deciduous after anthesis with circum- 
cissile upper part of receptacle. Carpels 2 ; ovary adnate to lower 
part of receptacular tube ; styles 2 connate at base ; ovules 2 in each 
cell (of Pyrus). Berry pulpy 1, 2-celled, 1, 2-seeded; seed erect 
turgid ; embryo thick fleshy exalbuminous. — Trees or shrubs ; leaves 
alternate simple evergreen ; stipules 2, lateral subulate ; flowers 
axillary or terminal, racemose or cymoso-racemose, bracteate. {China, 
Japan, Sandmch Islands.) See p. 400. 

47? Amelanchier Medik. — Flowers of Cratayus ; receptacle 
campanulate or urceolate. Stamens ao . Ovary more or less adnate 
to receptacle, 2-5-celled ; cells divided by incomplete spurious dis- 
sepiments; ovules (of Pyrm) solitary in each locellus. Berries 
spuriously 4-1 0-locellate ; locelli 1 -seeded; dissepiments and endo- 
carp membranous or coriaceous ; seed exalbuminous ; testa thin ; 
embryo fleshy. — Small trees or shrubs ; leaves alternate simple de- 
ciduous ; stipules elongated subulate or minute, more rarely 0 ; 
flowers racemose or cymoso-racemose, bracteate. {North America, Asia 
Minor, Europe.) See p. 401 . 

48. Osteomeles Lindl. — Flowers of Cratayus. Stamens lO-oo . 
Carpels 6, free or more or less united with each other and the re- 
ceptacle ; styles as many ; ovules solitary in each cell, subbasilar or 
ascending. Drupes 5-stoned ; stones bony or crustaceous, 1-seeded. 
Seed compressed ; testa membranous ; embryo exalbuminous fleshy. 
— ^Branching trees or shrubs ; leaves alternate evergreen, simple 
{Hesperomeles) or more rarely imparipinnate ; stipules minute ; 
flowers cymoso-corymbose bracteate. {Andine America, Sandmch 
Islands.) See p. 402. 

49. ChamsBrneleB Lindl. — Eeceptacle turbinate. Calyx and co- 
rolla of Cratayus. Stamens 10-20 ; filaments inflexed in bud 
subulate ; anthers straight or oblong. Disk thin lining receptacle. 

VOL. I. H H ,, 
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Qermen 1, inserted in bottom and adnate to base of receptacle, free 
above, 1 -celled ; style terminal sulcate, at apex more or less capitate 
stigmatiferous. Ovules 2, collaterally ascending (of Cratcegvs) ; raphe 
ventral. Fruit drupaceous, crowned by calyx; style more^or less 
persistent apical ; putamen thick bony 1 -seeded. Seed ascending; 
integuments membranous ; embryo fleshy exalbuminous ; cotyledons 
superior closely convolute. — Shrubs, glabrous or velvety ; leaves 
alternate or subfasciculate, simple petiolate; stipules small deciduous; 
flowers racemose or corymbose axillary or terminal ; pedicels 
bracteolate. {Madeira, Mexico.) See p. 402. 

VII. PEUNE^. 

50. Prunus T. — Flowers hermaphrodite ; receptacle obconical 
tubular or urceolate lined by a glandular disk. Sepals 5 (more 
rarely 4, 6), inserted in throat of receptacle, deciduous ; prsefloration 
imbricated. Petals as many alternating deciduous, more rarely 0 
{Ceraseidoa) ; prsefloration imbricated. Stamens 10-20, more rarely 

00 (of the Bosacece). Carpel 1 (more rarely 2 or more), free inserted 
in bottom of receptacle ; ovary 1 -celled ; style terminal, apex dilated 
stigmatiferous ; ovules 2, collaterally descending ; rapbe ventral ; mi 
cropyle superior extrorse thickly obturated. A drupe ; epicarp 
membranous smooth {Cerasus, Laurocerasus), glaucous {Prunophora), 
or velvety {Amygdalus, Persica) ; mesocarp pulpy or hard {Amygda- 
lus) ; putamen smooth, or rugose punctate {Amygdalus, Persica). Seed 

1 (more rarely 2) descending ; testa membranous ; albumen thin or 0 ; 
embryo thick fleshy ; radicle superior. — Trees or shrubs ; leaves alter- 
nate simple ; petiole often glandular ; blade conduplicate or convolute 
in vernation ; stipules 2, lateral ; flowers solitary or more frequently 
corymbose or racemose, often coming out from scaly buds before or 
with the leaves. {Northern and subtropical America, northern and tem- 
perate Europe.) See p. 403. 

51. Pygenm G.«:aTN. — Flowers hermaphrodite or polygamo-dice- 
eioos ; receptacle concave (of Prunus). Sepals 5-15, tooth -like short. 
Petals as many or 0, small sepaloid. Stamens 10-20. Ovary 
sessile ; style terminal, apex capitellate stigmatiferous ; ovules 2, de- 
scending (of Prunus). yruit dry or drupaceous, often transversely 
oblong, 1 -seeded. Seed exalbuminous, transversely oblong ; embryo 
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thick; radicle superior. — Trees or shrubs; leaves alternate simple 
persistent ; stipules small deciduous ; flowers racemose axillary or 
lateral. {Tropical Asia, Malaysia, eastern tropical Asia.) See p. 410. 

52. Maddenia Hook. F. & Thoms. — Flowers polygamo-dioecious ; 
receptacle and 1 0-merous calyx of Pyyeum. Petals 5-1 0, linear con- 
founded with calyx. Stamens 20-30 (of Pyyeum). Carpels, of male 
flowers solitary tapering into a slender capitate style : of female 
flowers 2 ; ovary truncate apex crowned by an oblique sessile stigma ; 
ovules 2, descending (of Prunus). Drupes 2, subcompressed gla- 
brous ; putamen crustaceous, 1 -seeded, sometimes smooth sometimes 
3-keeled. {Temperate India.) See p. 411. 

53. Prinsepia Eoyle. — Flowers hermaphrodite ; receptacle 
broadly cyathiform. Calyx 5-partite imbricated. Petals 5, shortly 
unguiculate, imbricated. Stamens 20-30 (of the Posacece) ; filaments 
inflexed, inserted in throat of receptacle ; anther-cells 2 discrete 
introrse rimose. Carpel 1, central; ovary shortly stipitate, 1-celled; 
style terminal, apex capitate stigraatiferous. Ovules 2, collaterally 
descending, micropyle dorsal superior obturated. Fruit oblique 
drupaceous auatropous, with persistent style and withered receptacle 
at base ; putamen coriaceous 1 -seeded. Seed ascending ; embryo 
exalbuminous fleshy oily ; cotyledons plano-convex ; radicle inferior. 
— A branching shrub, twigs spinescent ; leaves alternate simple 
serrulate deciduous ; stipules 2, lateral minute ; flowers axillary 
shortly racemose. {Temperate India.) See p. '111. 

54 ? Strephonema Hook. F. — Flowers hermaphrodite, 4-5-merous; 
receptacle and perianth of Prinsepia. Stamens 8-10 (of Prinsepia), 
6 alternipetalous, 5 oppositipetalous. Carpel 1, central ; ovary partly 
inferior, at base adnate to receptacle ; style terminal, at apex con- 
tracted stigmatiferous. Ovules 2, ventral collateral, amphitropous 
or descending ; micropyle below umbilicus or slightly ascending ; 
micropyle inferior. Fruit ? . . . . — Trees, glabrous or silky-pilose, 
branching ; leaves opposite and alternate, simple coriaceous ; flowers 
axillary to leaves, corymbose or corymbose-subumbellate. {West of 
tropical Africa.) See p. 412. 

55. Nuttallia Torr. & G-r. — Flowers polygamo-dioecious ; re- 

H H 2 
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ceptacle subcampaxralate lined by a glandular disk, deciduous. Sepals 
5, imbricated. Petals 5, alternate, shortly clawed imbricated. Stamens 
up to 15 (of the Bosacea). Carpels 5, free. Ovary 1 -celled gibbous ; 
style short articulated, apex dilated stigmatiferous. Drupes 1-5, 
free; endocarp coriaceous 1 -seeded. Seeds descending ; testa mem- 
branous ; embryo exaJbuminous ; radicle superior ; cotyledons fleshy 
convolute. — A small tree, smelling of hydrocyanic acid ; leaves 
alternate simple exstipulate deciduous ; flowers racemose bracteolate, 
springing from scaly buds. (^North-west of America.) See p. 413. 

VIII. CHRYSOBALANEiE. 

66. Ohrysobalanus L. — Flowers hermaphrodite ; receptacle tur- 
binate campanulate, lined by a thin disk. Sepals 5, imbricated. 
Petals 5, inserted with sepals in throat of receptacle, imbricated, 
deciduous. Stamens 15-20 (of the Bosacece) ; filaments free, connate 
at base, many often antherless ; anthers dehiscing by 2 introrse 
clefts. Carpel 1, central, sessile in bottom of receptacle; ovary 1- 
celled, free ; style basilar ; apex capitate or truncate, stigmatiferous. 
Ovules 2, collateral sub-erect ; micropyle inferior, looking towards 
insertion of style. Drupe more or less fleshy ; putamen smooth or 
sulcate at base, indehiscent or 5-6-valved, 1-seeded. Seed sub-erect ; 
embryo thick fleshy; radicle inferior very short. — Small trees or 
shrubs ; leaves alternate simple, stipules small deciduous ; flowers 
cymose axillary and terminal. [Warm regions of America, tropical 
Africa. ?) See p. 414. 

« 

57. Iiicania Aubl. — Flowers hermaphrodite (of Chrysohalanus ) ; 
receptacle globose urceolate or hemispheric. Stamens 3-10, more 
rarely oo (of the Bosacece') ; filaments short, or rather long exserted 
(Moquilea), all fertile or on one side sterile antherless ; anthers small, 
dehiscing by introrse clefts. Gynaeceum central (of Chrysohalanus). 
Fruit of very variable form, globose ovate obovate pyriform or 
clavate, 1-seeded. Seed sub-erect, exalbuminous (of Chrysohalanus). 
— Trees or shrubs ; leaves alternate simple, often glandular ; stipules 
2, persistent or deciduous, free or connate ; flowers cymoso-racemose 
or spicate. (Tropical and suhtropical America.) See p. 416. 

58. Leooatesion Mo9.'& Sess. — Flowers hermaphrodite or poly- 
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gamous (of Licania) j receptacle broadly cupuliform, lined by a 
glandular disk. Sepals 5, tooth-like imbricated deciduous. Petals 
5, imbricated, inserted perigynously with calyx. Stamens co , peri- 
gynous ; filaments very short, persistent ; anthers elongated linear 
introrse rimose basifixed caducous. Gynaeceum central (of Chryao- 
balams) ; ovary 1 -celled or spuriously sub-2-locellate, 2.ovulate; style 
basilar long tapering grooved longitudinally reflexed; edges of 
groove stigmatiferous. Drupe ; mesocarp thin ; putamen crusta- 
ceous i- seeded. Seed reniform-globular ; testa membranous; embryo 
exalbuminous ; cotyledons thick conferruminate. — Glabrous shrubs ; 
leaves alternate coriaceous ; stipules minute or 0 ; flowers racemose 
or cymoso-racemose, terminal or axillary. {Tropical and subtropical 
America.) See p. 417. 

59. Stylobasium Desk. — F lowers hermaphrodite or polygamous 
{oi Lecoatemon) ; receptacle campanulate ; corolla and disk 0. Stamens 
10, 2-seriate, 5 oppositipetalous, 5 alternipetalous ; filaments hypo- 
gynous long filiform ; anthers elongated exserted. Gynaeceum central 
(of Chrysobalanus) ; ovary 1 -celled, 2-ovulate ; style curved slender, 
apex broadly peltate stigmatiferous. Drupe ; mesocarp thin ; 
putamen hard 1-seeded. Seed suberect; embryo slightly albumi- 
nous, transversely induplicate ; cotyledons thick fleshy. — Small 
shrubs ; leaves alternate simple coriaceous veinless ; stipules minute 
or 0 ; flowers solitar}’' axillary shortly pedunculate bracteolate. 
{South-weat Australia.) See p. 418. 

60. Grangeria Commers. — F lowers hermaphrodite ; receptacle 
shortly turbinate more or less gibbous on one side. Perianth and 
10-03 stamens of Chrysobalanus ; filaments all antheriferous or sterile 
on one side. Gynaeceum (of Chrysobalanus) inserted unilaterally at a 
variable distance from bottom of receptacle. Drupe slightly fleshy ; 
putamen angular 1-seeded. Seed exalbuminous. — Small trees ; leaves 
alternate simple ; stipules caducous ; flowers axillary and terminal, 
racemose ; racemes simple or compound. {Maacarene Islands, Mada- 
gascar!) See p. 419. 

61. HirtellaL. — ^Flowers hermaphrodite ; receptacle tubular more 
or less deeply gibbous or spurred on one side. Sepals 5 and petals 6, 
alternate, inserted in throat of receptacle, imbricated. Stamens 3-8 
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(raxely more), fertile unilateral, the rest antherless short glandular 
tooth-like, connate with base of fertile into a short ring around throat ; 
fertile connate to a variable height, circinate in aestivation ; anthers 
introrse rimose. Gynaeceum (of C/trysobalanus) very excentric, in- 
serted on one side of mouth of receptacle ; ovary 1-celled, 2-ovulate; 
style slender elongated, circinate in aestivation. Berry or drupe 
1-seeded; seed suberect; embryo exalbuminous ; cotyledons thick 
plano-convex, or folded “ one embracing the other” {Thelira). — Trees 
or shrubs ; leaves alternate simple ; stipules lateral often glandular ; 
flowers racemose or cymoso-racemose ; racemes simple or compound ; 
bracts often glandular. (^Tropical and subtropical America, Madayas- 
car.) See p. 420. 

62. Couepia Aubl. — Flowers hermaphrodite (of lliriella). Petals 
5 or 0. Stamens 15 -qo , arranged in a complete or incomplete ring ; 
filaments united to a variable height. Gynseceum of lliriella. Drupe 
of very variable form ; mesocarp fleshy or coriaceous ; putaraen 
woody 1-seeded. Seed of Hirtella. — Trees or shrubs ; leaves alter- 
nate coriaceous ; petiolate often 2-glandular at apex ; stipules deci- 
duous ; flowers racemose or cymoso-racemose, axillary or terminal, 
bracteolate. {Tropical and subtropical America.) See p. 423. 

63. Parinari Aubl. — Flowers hermaphrodite (of Couepia) ; recep- 
tacle slightly or deeply excavated on one side. Sepals 5, or more 
rarely 4. Stamens 10-c>o , all fertile or some antherless, forming a 
complete ring or united into a one-sided bundle. Gynaeceum of 
Hirtella’, carpel 1, more rarely 2 ; ovary completely or incompletely 
2-locellate, through a spurious dissepiment projecting to a variable 
extent between the two ovules. Drupe of variable form ; mesocarp 
fleshy or fibrous ; putamen bony, smooth or rugose, usually 2- celled ; 
cells 1-seeded. Seeds exalbuminous. — Trees; leaves alternate per- 
sistent, with or without glands at base ; stipules lateral ; flowers 
cymoso-corymbose or racemose bracteolate. {Tropical America and 
Africa, Madagascar, Indian Archipelago, northern Australia, Islands 
of the Pacife.) See p. 424. 

64? Trichooarya Miq. — “E eceptacle hypocrateriform ; tube 
cylindrical angular entirely adherent to swollen gynopbore ; sepals 5, 
fl-angahur. Petals shorter than calyx ovate. Stamens 25 (?), forming 
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a complete ring ; filaments unequal connate at base, opposite to, larger 
but not longer than sepals ; anthers oblong. Ovary 1-celled ; ovules 
solitary? Drupe obovate-globose, constricted at base, shortly 3- 
quetrous ; putamen coriaceous, very thickly hirsute within. Seed 
erect, sulcate on ventral surface ; testa coriaceous. — ^Trees or shrubs ; 
leaves costinerved ; thyrsus racemiform ; flowers articulated with 
very short bracteate pedicel.” {Borneo, Sumatra.) See p 425. 

65. Acioa Aubl. — F lowers hermaphrodite (of Couepia). Sepals 
and petals 5, imbricated. Stamens oo ; fertile lO-oo ; filaments con- 
nate into a long narrow strap circinate in the bud, free at apex ; 
sterile stamens also 1-sided antherless, connate into a dentate 
crown simulating a disk. Gynaeceum of Couepia ; ovary 2- ovulate ; 
style slender, circinate in aestivation. Drupe of very variable form ; 
mesocarp fleshy or coriaceous ; endocarp woody 1 -seeded, usually 
pilose inside. Seed of Couepia; cotyledons plano-convex fleshy or 
conferruminate. — Trees or shrubs erect or climbing; leaves alternate 
simple coriaceous ; stipules deciduous ; flowers in axillary or terminal 
simple or compound racemes ; bracts usually glandular-dentate. 
{Guiana, West of tropical Africa.) See p. 425. 

66. Parastemon A. DC. — Flowers polygamo-dioecious ; receptacle 
short, cyathiform or campanulate. Sepals 5, 6, imbricated. Stamens 
2, fertile perigynous 1-sided ; filaments circinate in ajstivation ; 
anthers introrse rimose. Gynaeceum in male flower rudimentary, 
in female? .... Flowers coriaceous 1-celled 1 -seeded. Seed erect ; 
testa thin pubescent ; embryo erect fleshy ; radicle inferior. — A 
shrub ; leaves alternate simple coriaceous persistent ; flowers race- 
raose^axillary and terminal. {Malay Archipelayo.) See p. 426. 



ADDITIONS AND CORRECTIONS. 


Page 28 Note 1, add, ae a synonym of Consolida : Ceratosanthus, Sohue., Entm, 
JPL Transylv.y 30. 

„ 87 Note 3, add: Mastees, Note on double flower of li. Ficaria {Journ. Bot., 

1867, 158). — V. Thiegh., Obs. sur la Mcaire {Ann. Sc. Nat. Ser. 5, 
V. 88, t. 10). 

„ 42 Note 4, add : Of the last section Schkuhr made the genus Somalocarpus 

{Enum. PL Transylv,^ 3). 

„ 145 Note 1, add, as a synonym of Kadeura DC : Panslowia Wight. 

„ 207 Line 15 of notes, for JRhodocarpus, read JRhopalocarpus. 

„ 302 Note 1, add : Pitzgeraldia F. Mtjell., Fragm. (edend)= JJnona, Sect. 
Cancmgium {Qananga Hook. & Thoms.) 

For the Ranunculacece and Dilleniacece of Brazil and tropical Africa, add : 
Eighleb, Ma/rt, FI. Brae., and Oliteb FI. of Trap. Africa, i. 1-13. 
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